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In this paper an attempt is made to give a general 
summary of the present position of our knowledge 
concerning plant poisoning of livestock as it occurs 
in Great Britain and Ireland. 

A partial review of some of the recent investiga- 
tions carried out in the same connection in other 
countries is also added, in so far as the facts which 
have been elucidated have a bearing on the home 
problems. 

Even taking such a limited field for survey, it is 
not possible within the limits of one paper to devote 
more than a cursory glance to some of the questions 
that attract attention. 

Fortunately more than this is not necessary, since 
there are in existence two publications of the highest 
value in relation to plant poisoning in these countries, 
viz., “ Veterinary Toxicology,” by Dr. Lander, and 
“ Plants Poisonous to Live Stock,” by H. C. Long. 
From these we have quoted or extracted references 
and observations, and we would wish at once to 
make general acknowledgement of our indebtedness 
to both authors. 

Cornevin’s ‘Des Plantes Vénéneuses’” and Pammel’s 
“Poisonous Plants,” ‘Veterinary Medicines” by Finlay 
Dunn, and Cushny’s “ Pharmacology,” have also been 
drawn upon for information, and most of the original 
records of observations made in the British Isles 
have been consulted, the references given by Lander 
to articles previous to 1912 being here accepted as 
correct. 

In examining the evidence as to the toxic pro- 
perties of plants it is apparent that our present 
knowledge relative to plant poisoning in the British 
Isles is based chiefly on clinical records of cases of 
accidental origin, and very little experimental work 
has been carried out to confirm the accuracy of these 
clinical records and observations. 

It is noteworthy that when any experimental 
evidence is put forward to demonstrate the toxicity 
of a plant in the British Isles, that evidence is, with 
few exceptions, derived from investigations in other 
countries, and notably from the publications of 
Cornevin in regard to plant poisoning as it occurs on 
the Continent. 

Since it appears, however, from various observa- 
tions that plants may vary in toxicity in different 
localities, therefore it does not seem justifiable to 
argue that because the poisonous nature of a plant 
has been proved in one country, that that plant will 
be equally poisonous in another. Hence we strongly 
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contend that further investigations are required in 
this country into the action of various plants to be 
referred to later, which are regarded as dangerous for 
livestock. 

Such investigations would necessarily involve 
attention not only to the amount or quantity of 
material which will produce serious effects, but also 
to variations in toxicity with season and locality, 
and susceptibility of species and individuals of the 
same species. 

An exact knowledge of the pathological changes 
produced and active principles of the various plants 
concerned and their pharmacological actions is also 
required, 

We take it that a plant is to be regarded as poison- 
ous when harmful symptoms are set up by the 
ingestion of moderate doses. 

In actual practice the recognition of cases of plant 
poisoning is not always easy. It is based upon the 
characteristic peculiarity of the symptoms and lesions, 
upon the evidence that the plant has been ingested 
in sufficient quantity, and upon the exclusion of other 
agents or agencies which might possibly be responsible 
for the trouble. This last point is one of special 
importance and perhaps sufficient attention is not 
always paid to differential diagnosis. 

It is possible to classify the so-called poisonous 
plants or products in this country into two groups :— 

1. In which the toxicity of the plant has been 
proved by observation, with or without experiment. 

2. A group in which the plant or its products 
has been suspected as poisonous, but where it appears 
to us that further evidence is required to definitely 
establish its toxicity. This would include various 
species of Ranunculus, Helleborus viridis, Delphinium, 
Laburnum, Privet, Henbane, Box, Sorrel, Mercurialis 
species, Cherry Laurel, Cuckoo Pint, Bryony, Con- 
volvulus, Kalmia, Devil’s Bit, ‘Equisetum. 

With regard to some species there has to be re- 
marked the paucity of the literature giving records 
of cases of poisoning by them. 

We realise, however, that numbers of cases of plant 


‘poisoning may appear annually which may remain 


unrecorded, and we regret that more information is 
not available as to the annual losses from this cause. 

For the purpose of this paper it is most convenient 
to classify the poisonous species of plants according 
to the nature of their active principles so far as they 
have been ascertained, and upon which they depend 
for their actions, viz., (1) Alkaloids; (2) Glucosides ; 
(3) Phytotoxins. 

To these, however, has to be added a heterogeneous 
group which may be noted as (4) Poisons not defin- 
itely classified or not classed within the above three 
groups. 

It is recognised that in certain plants the poisonous 
agent may not be the one actually present in the 
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plant, but derived from some active principle present, 
examples of which are noted in the glucoside group, 
such as linseed and mustard. 

Before commencing the consideration of individual 
species of plants it is perhaps permissible to mention 
certain factors which appear to be concerned in the 
production of plant poisoning. These may be taken 
under two headings :— 

A. The factors relating to the plants. 

B. The factors relating to the animals consuming 

the plants. 

A. 1. Variations as to the presence or quantity 
of toxic substances in plants may occur under differ- 
ent local soil and climatic conditions. 

2. Plants may be more poisonous at certain stages 
of their existence or under certain conditions, e.7., 
aconite, millet, green potatoes. 

3. The active principle may only produce symp- 
toms when it has been acted upon by some ferment 
or in conjunction with some other factor, e.g., cyano- 
genetic glucoside of linseed, or soya bean meal ex- 
tracted with trichlorethylene, or buckwheat tribulus 
and red clover poisons requiring exposure to sun- 
light. 

4. Quantity and conditions under which ingestion 
occurs, 7.¢., symptoms may be set up by one feed 
(yew) or only by continuous feeding (bracken). 

B. Variations in susceptibility and reaction of 
animals to toxic substances may depend upon :— 

1. Species, e.g., beechnut meal poisonous for 
horses but not for cattle Wolff (6), Klimmer (7). 
Crotalaria dura poisoning produces lesions mainly 
in the lungs of horses, and in the liver of cattle ; 
want of pigmentation in the skin pre-disposes to 
buckwheat. rash and clover disease. 

2. Individual peculiarities, and conditions of the 
alimentary canal as to quantity and perhaps quality 
of contents. 

3. The nature of the toxic substance or substances, 
including under this head :— 

a. The readiness with which the toxic substance 
may be absorbed by the alimentary mucous mem- 
brane, e.g., many saponins are not readily absorbed 
through the alimentary mucous membrane. Pigs 
may feed on cyclamen without serious results. , The 
agrostemma sapotoxin, however, is readily absorbed. 

b. The effect of the toxic substance upon absorp- 
tion, 7.e., whether immediate, cumulative, or only 
clinically manifested after a “ latent-period,”’ meaning 
thereby that there is an interval between the dis- 
continuance of ingestion and the appearance of 
symptoms. 

c. Its route of elimination, eg., in the case of 
ricin, excretion through the intestinal mucous mem 
brane may account for enteritis. 

It must be kept in mind that plants may contain 
more than one active principle and each of these 
principles may have a special action (e.g., yew and 
Adenia digitata alias Modecca digitata. Green and 
Andrews have recently found the root of the latter 
to contain a cyanogenetic glucoside associated with 
a ferment, in addition to a toxalbumin). 





Group 1|.—ALKALOIDs. 
Yew (Taxus baccata, or Common Yew, and its 
Varieties). 

From the numerous cases of poisoning of stock by 
yew that have been observed in these countries it 
might perhaps be ranked as our most dangerous 
poisonous species. 

Cases recorded have been observed chiefly in 
cattle and horses, and in some cases the sheep, goat, 
pig and deer, and birds (pheasant and peacock), and 
at different periods of the year. They may arise 
from the animals having access to or working in places 
where yew trees are growing, or from eating branches 
of trees overhanging pastures, or eating clippings. 

As remarked by Lander, an outstanding feature of 
yew poisoning is its rapidity. 

Notes as to intervals between ingestion of the 
plant and death in the case of horses are four to five 
hours after eating clippings (Waters); a few hours 
after one pound of leaves was given experimentally 
(Editor, Veterinarian); in seven to eight hours 
(Squarey) (5). In other recorded cases in horses, 
cattle and sheep, the interval is not determinable, 
but within twelve hours. Jarvis mentions that in 
his experience it is usually three to six hours in horses, 
but records a case in which it must have been 16 to 
17 hours, the plant having been eaten on a full 
stomach. 

Symptoms. These are frequently not seen, the 
animal being found dead, usually without evidence 
of a struggle. When they are observed they are 
usually followed by death within a few minutes. 

In the case of a horse Gillam records that the animal, 
while working suddenly stopped, started blowing and 
trembling, and finally staggering and dropped dead. 
Accounts by Nash and Read are similar. 

With reference to cattle, it has been reporied by Hoare 
that whilst quietly chewing the cud they may drop as 
if shot ; and a reference is made by Read to two beasts 
dying within five minutes, although observed eating straw 
just previous to commencement of the attack. Then 
suddenly they began to turn around, staggered, fell 
on their haunches, and quickly died. Begg (9) notes 
that when cattle have eaten only a small quantity the 
symptoms do not appear to any marked extent until 
rumination has been performed. In sheep Read has 
noted vertigo, reeling, sometimes preceded by stupor, 
and death fifteen to thirty minutes from beginning of 
attack. In the pig Gillam reports that an animal which 
appeared alright in the morning was noticed later in the 
afternoon staggering about and frothing at the mouth, 
and then suddenly fell and made a few struggles and died. 

Recovery has been observed. McPhail reports 
two yearling colts becoming very ill, one quickly 
dying and yew being found in the stomach, while the 
other recovered under treatment. Chapman reports 
two bullocks becoming ill, one dying and yew being 
found in the ingesta, while the other recovered under 
treatment. 

The principal lesions recorded at post-mortem 
examination were the following :— 

Cattle. Patches of more or less marked reddening of 
the mucosa of the rumen and may be reticulum (or all 
four stomachs, Read); congestion of lungs; cavities of 
left side of heart empty, and those of right, either full 
or containing some quantity of blood of black colour ; 
vessels of meninges of brain and may be of its substance 
congested. 
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Horses. Patches of reddening of the mucous-membrane 
of the stomach; and lungs and heart presented same 
conditions as noted in cattle. 


In a pig Gillam noted patches of congestion of the 
mucous-membrane of the stomach; the heart contained 
dark tarry blood. 

Sprigs, leaves or berries of yew may be easily 
identifiable in the ingesta, but as noted by Lander, 
if dry sprigs were eaten they may not be recog- 
nisable. 

It is stated that all varieties of yew are poisonous, 
but there is evidence they are not all equally so. 
According to Cornevin, the bark, leaves, and seeds 
may be poisonous, but the seeds appear only slightly 
so. The older leaves are said to be more toxic than 
young shoots. 

Toxic principle ; yew contains an alkaloid, Tazxine, 
which is a narcotic poison, non-irritant. In addition, 
however, it contains an acrid irritant volatile Oil of 
Yew and also a considerable amount of Formic Acid. 
It acts as a narcoto-irritant poison. 

The poison is not cumulative. 

Taxine is said to be capable of causing depression 
of the heart, paralysis of respiratory function, and 
death by asphyxia (Borchero— Lander). 

It has been found in the leaves of the common yew 
by Thorpe and Stubbs, and Moss, and in the leaves 
and seeds of Irish yew ( Taxus baccata—Var. fastigiata) 
by Moss. 

It is insoluble in water and not destroyed by 
boiling (Cornevin). 

Certain points in regard to yew poisoning still 
require to be cleared up. The fact that poisonous 
doses of leaves given by various writers are quoted 
from Cornevin’s work supports this view. 

It has been questioned whether the leaves are at 
all times toxic. A number of cases have been reported 
in which poisoning has not resulted from eating the 
leaves, and death has not always resulted in experi- 
mental feeding tests, even when fairly large doses 
were given. 

Long mentions that it appears that the lower 
branches of yew trees in parks are constantly cropped 
by cattle without ill-effect. 

The Editors of the Veterinarian (1859) recorded 
experiments at the Royal Veterinary College, London, 
many years previous to 1859. In one experiment a 
pound of leaves were given to a horse and death 
resulted in a few hours. 

The same quantity was subsequently administered 
to two other horses. In these the pulse became 
accelerated, but soon returned to normal, and the 
pituitary membrane was partly blanched and the 
appetite impaired for a day or two. In a third case 
the leaves were boiled and the decoction given as a 
draught, and this was followed by lowering of pulse 
four beats per minute, but the animal was destroyed 
soon afterwards and no lesions found. Simonds 
gave 9lbs. 100zs. of yew leaves in seven consecutive 
days to a horse without any remarkable effects and 
certainly no alarming ones. 

(It has been suggested that such negative results 
may possibly depend on variations in the amount of 
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the poison contained in the different varieties of yew, 
or on variation in amount of the poison depending 
on the season of the year, or on the quantity and 
perhaps to some extent the quality of the ingesta 
contained in the stomach at the time the yew is eaten. 


Lander remarks that it cannot be doubted that the 
leaves may at all times be poisonous, and that such 
variation in effect as has been observed will depend on 
variability in action of the poison, like any other poison, 
according to the condition of the alimentary system and 
individuality of the subject, and he further remarks that 
when a few sprigs of Yew are eaten by an animal on a 
full stomach it is to be expected that dangerous results 
may not ensue. 


It is of importance that the poisonous doses of 
the leaves (green and dried, young and old) and the 
minimum and maximum periods occurring between 
ingestion of the plant and death in the various species 
of animals, and the relationship of this period to the 
quantity eaten and the condition of the alimentary 
eanal at the time of ingestion should be decided 
experimentally in respect of yew in these countries, 


MEADOW-SAFFRON (Colchicum autumnale). 


Cases of poisoning by this species have been recorded 
in cattle by Litt (1860), Whitmore (1861). 

All parts are poisonous both when green and dried. 
Poisoning may occur in spring from the eating of 
young leaves, or in autumn from the flowers in pas- 
tures or through possible inclusion of the dried plant 
in hay. 

Descriptions of symptoms are given by Lander, 
Finlay Dunne, and Cornevin, the last being quoted 
by Long. Large doses of colchicum cause gastro- 
intestinal irritation with violent purgation and nervous 
depression, but it is not definitely known whether the 
nervous symptoms are due to a specific action on the 
central nervous system or, as seems more probable, to 
general collapse. The kidneys are also affected 
(anuria or diuresis). Death, when it occurs, results 
from respiratory failure. 

Certain features of the poisoning to which attention 
may be drawn are the following :—The toxic prin- 
ciple consists of the poisonous, alkaloids, colchicine 
and colchiceine, contained in all parts of the plant 
and not destroyed by drying or boiling (passing into 
the water). Elimination occurs mainly through the 
urine and milk, and is slow, and therefore the poison 
may be cumulative. According to Cornevin, colchicum 
only sets up symptoms some time (hours) after 
ingestion or introduction into the body, and even 
when intravenously or hypodermically injected, not 
for at least two hours afterwards. 

Bruce and Dilling (10) referring to its action on man 
note that in large doses it induces, after three to six 
hours, gastro-enteritis followed by collapse and 
apathy, and that the effects are slowly developed, 
by whatever method the drug may be given. Dixon 
(11) mentions that when given by the mouth, it at 
once produces certain symptoms comparable with 
those produced by pilocarpine, and that the action 
on the central nervous system only occurs after a 
latent period of three to six hours, which time cannot 
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be reduced whatever the route of administration or 
dose. 

The delay in action has not been definitely explained. 
It has been suggested it may be due to formation in 
the body of an oxidation product of colchicine, 
namely, the very toxic oxydiocolchicine, which is 
probably formed in the body of mammals. Dixon, 
however, suggests the delayed action on the central 
nerve system may be due perhaps to the poison not 
directly combining with the nerve cells, but only 
after it has been absorbed by the peripheral neurons 
and has passed along the axis cylinders to the nerve 
cells. Cushny considers the nervous symptoms 
should rather be ascribed to collapse, produced 
indirectly through the action of the drug on the 
abdominal organs, and suggests that the action on 
the alimentary canal and the kidneys (anuria or 
diuresis) probably results from the excretion of the 
drug by those organs causing irritation and inflam- 
mation at these points, and suggests that in these 
parts it is either freed from some harmless combina- 
tion in which it circulated in the body, or that perhaps 
it is that it collects in larger quantities in the excretory 
organs. Cornevin considers its action chiefly arises 
through elimination by the intestine and partly by 
the kidneys. According to Cornevin death results 
16 hours to 6 days after ingestion, and recovery, if 
it takes place, is very slow (12 to 14 days). 

The principal post-mortem appearances are those 
of gastro-enteritis, and the leaves and seeds may be 
discoverable in the rumen. 


MonksuHoop ( Aconitum napellus). 


Cases recorded by Gillam (1906), Morgan (1882), 
and Taylor (1925) in horses. 

In Gillam’s case the plant was included in grass 
cut from an orchard. The owner reported one 
morning that the animal was choked. The material 
had been given on the previous evening. 

Symptoms that Gillam observed were :— 

Arched neck, protruding eyes, abundant salivation, 
convulsive spasms of jaw and neck muscles, pronounced 
colic, abdomen tympanitic, profuse perspiration. Animal 
recovered under treatment. 

(The owner, he remarks, was a notoriously bad feeder, 
and not long afterwards the horse died from hemlock 
poisoning). ‘ 

In Morgan’s case the horse was seen to bite off 
and consume four pieces of the plant which had just 


commenced blooming. Symptoms :— 

The owner noted almost immediately increased flow 
of saliva. Seen by Morgan two hours later, symptoms 
noted were frequent, violent attempts at vomition, almost 
complete loss of power, reeling about and falling, imper- 
ceptible pulse and purging commencing. Repeated 
doses of linseed oil with stimulants given, and the first 
dose stopped the efforts to vomit. There was very free 
purging for about twelve hours and sub:equently the 
patient gradually recovered. 

In Taylor’s case an old cart horse ate some of the 
plant growing in a garden. Symptoms :— 

Simulating vomition (arching of back and gulping) 
continued at intervals, a little pain at times, 
and pulse about 50, were observed. The breathing 
resembled at first that of broken wind, but improved under 
treatment. With treatment the symptoms abated in 
two hours, and the horse recovered. 








September 19, 1925 








A remarkable feature was that the animal exhibited 
symptoms of vomition a quarter of an hour after eating 
the plant. 

All parts of the plant are toxic, the root chiefly, 
the leaves, seeds and flowers less. It is most poison- 
ous just before flowering and least when the seeds 
ripen. The proportion of alkaloid it contains is 
stated to be less in higher than lower latitudes and 
in the cultivated than in the wild form. The toxicity 
is partly removed by drying and in greater part by 
boiling. 

The chief toxic principle of the plant is aconitine. 
It also contains benzaconine and aconine. 

Aconite locally applied acts on sensory nerve- 
endings, producing first irritation, tingling and 
twitching followed by numbness. It exerts an 
irritant effect on the alimentary canal. In the form 
of aconite tincture it is rapidly absorbed and quickly 
passes into the tissues and appears to stimulate the 
vagus centre in medulla, causing reduction of fre- 
quency and strength of heart beats, and lowering of 
blood pressure. Probably it stimulates the vaso- 
motor centre, but this is outweighed by the cardiac 
depression. It depresses the respiratory centre, the 
breathing becoming slow because of this and the 
reduced circulatory force. 

From impaired circulation the temperature is 
lowered and general muscular weakness ensues. 
Aconite is diaphoretic. It is eliminated slowly, 
chiefly by the kidneys. Death, when it occurs, 
results from respiratory arrest. 

Benzaconine is very much less toxic and its main 
action is somewhat antagonistic to aconitine. It 
slows the heart, but has no paralysing action on 
sensory nerve endings. 

Aconine is still less active and its antagonistic 
action to aconitine is greater. It behaves as a 
cardiac tonic. It exerts a curare-like effect on motor 
nerve endings of muscles. 

Finlay Dun describes the following post-mortem 
appearances :— 

Lungs collapsed and contain little blood; the trachea 
and bronchi contain excess of frothy mucus; cavities of 
the right heart greatly distended with blood ; left heart 


nearly empty ; ecchymoses of lungs, pleura and endo- 
cardium ; digestive organs normal. 


HeMLock (Conium maculatum). 


Cases of hemlock poisoning have been recorded in 
sheep by Gillam (1906), and Freer (1893) ; in cattle, 
Holford (1841); and in pigs, Gerrard (1873). 

Gillam remarks that in his experience sheep appear 
to be the animals most commonly poisoned by hem- 
lock. He was called to see some Devon long wool 
sheep and found four ill. 

Symptoms he observed were :— 


Abdomen tucked up, dazed appearance, pupils widely 
dilated, the animals appeared deaf. Soon after this 
they began to walk unsteadily, and the hind legs were 
dragged and very cold to the touch. While he was there 
three out of the four died, saga quite painlessly, 
making only a few feeble struggles. 

On post-mortem examination of the last one that 


died there was noted :— 
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A slight amount of frothy mucus coming from the 
nostrils and mouth, pupils widely dilated, little or no 
tympany, blood dark and fluid, the mucosa of rumen and 
mucous membranes of the abomasum and bowel showed 
patches of congestion. The plant does not appear to 
have been detectable in the rumen contents. 

It appeared that the animals had eaten some small 
seedlings (young plants) among grass on the pasture. 

In what seems to be a description of the same case 
given at an earlier date the sheep were stated to have 
been on the pasture twelve hours. 

The account of cases in sheep given by Freer does 
not add anything to Gillam’s account. 

Holford describes cases occurring in cows, diagnosis 
being based on the symptoms and the fact that 
previous to illness they had been turned into a meadow, 
the herbage of which consisted of coarse grasses of 
all kinds, and the common hemlock (Conium macu- 
latum) particularly prevalent. He found three ill. 

Symptoms observed in these were :— 

Deep coma, pulse extremely feeble, almost imperceptible 
and frequency about half normal rate. Respiration not 
much altered. extremities markedly cold, eyes closed, 
pupils found dilated, head and neck extended and on being 
raised, fell again to the ground. Bowels inactive and 
the whole surface of the skin cold, with the hair erect. 

During the same day twenty-one more cattle exhibited 
similar symptoms but in milder form. 

He administered stimulants and purgatives. 

That evening one of the three most affected died. 

The others recovered and the great debility present 
at first disappeared in a week or two. ‘ 

In Gerrard’s case four ten-month-old pigs strayed 
into an orchard and ate hemlock growing there. 
Two of them were found dead next morning, the 
interval between ingestion of the plant and death 
iy being definitely determinable, but estimated at 

15 hours. The other two died a few hours later. 


Symptoms observed :— 


They lay prostrate and unable to rise, pulse imperceptible, 
body cold, eyes amaurotic ; if pressed to rise emitted a 
feeble grunt, left alone, they lapsed into a comatose state, 
mucous membranes livid. There were no convulsions 
and no pain apparent when they were pricked with a pin. 

On post-mortem examination, the blood throughout 
the body was dark-coloured and fluid. The cavities of 
the right side of the heart and large veins were gorged 
with blood of same description as above, left cavities 
almost empty. The mucous membrane of the stomach 
particularly the cardiac portion much congested, and 
similar spots of congestion throughout the intestine. 

In the stomach of one of the first two that died (and 
was examined) were found portions of an umbelliferous 
plant difficult to identify, but concluded to be hemlock 
by comparison with the plants in the field, where there 
were found a number of plants with the stems eaten off, 
and some of the plants recently rooted upon the ground. 

The plant could not be recognised in the stomach of 
one of the last two that died. 


In a case described by Barker (1873) in a cow, the 
animal lived six days from appearance of symptoms, 
but from the record it would appear very doubtful 
if all the symptoms observed can be attributed to 
hemlock poisoning, although it is stated that on post- 
mortem examination the day after death there were 
found in the rumen several recognisable pieces of the 
stem of Conium maculatum. 

It may also be questioned if in cases, in some 
yearling heifers, described by Aggio (1907), the 
symptoms were due to hemlock poisoning. To us 





the symptoms appear rather suggestive of coccidi- 
osis. 

The reason for special mention of Barker’s and 
Aggio’s cases is that it appears to be on these is based 
mention by Lander of the occurrence of bloody 
evacuations in some cases. of hemlock poisoning in 
the ox. 

The chief active principle of hemlock is the volatile 
alkaloid, coniine. Its chief action is to paralyse 
motor nerve endings (myoneural junctions) so pro- 
ducing weak, staggering gait, and then complete 
paralysis and gradual failure of respiration by paraly- 
sis of the respiratory nerves and centres. On the 
central nervous system it exerts a primary, brief, 
stimulant action, followed by depression. In addition, 
four other alkaloids have been isolated, viz., methyl- 
coniine and two conhydrine compounds, all described 
by Henry (13) as poisonous. 

According to Finlay Dun methylconiine acts on 
the spinal cord paralysing reflex action and con- 
hydrine is much less active than coniine. Coniine 
appears to be rapidly absorbed. It is eliminated by 
the kidneys. 

Lander notes that in the green state all parts are 
poisonous, the root containing only small quantities of 
coniine, and that slow drying and boiling destroys 
most of this alkaloid. According to Long the foliage 
is more poisonous before flowering than after, when 
the poisonous principle passes to the fruits, which 
are more poisonous before ripening than afterwards, 
and English fruits, he states, contain much more of 
the total alkaloid than imported fruits. It is also 
noted by Lander that the plant is less poisonous in 
northern than southerly latitudes. 

It may be questioned whether the plant is toxic in 
all parts of these countries. Gerrard in 1873 quotes 
Professor Christison as stating he had not found this 
plant, as it grows in Scotland, to be poisonous, but 
to be actively poisonous as it grows in England, 
Wales and Ireland. 


Potato (Solanum tuberosum). 


There may also be considered under this group 
(alkaloids) poisoning by potato. 

This is done because the condition has been referred 
by some to poisoning by solanidine, derived from 
the glucoside, solanin. 

It does not appear possible to us, however, to 


‘explain the symptoms observed in different cases of 


potato poisoning as due to one agent. Moreover, it 
would still appear not to be evident what cases of this 
condition can be definitely attributed to poisoning 
by solanin or solanidine. 

The condition has been recorded in various coun- 
tries and cases reported following the consumption 
of the tubers, or haulms or tops. These cases have 
been observed in cattle, horses, pigs, and according 
to Cornevin, even in dogs which he fed with potatoes 
exclusively. 

In the case of the tubers the condition has followed 
the feeding of these when sprouted or green, or old 
and decaying, or diseased and frosted. Cornevin, 
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however, states he observed cases every year, chiefly 
in cattle, following consumption of potatoes not 
showing alterations, such as might be caused by 
frost, cryptogams or some fermentations, and in 
his opinion due undoubtedly to solanin; Chesnut 
and Wilcox (America) (2) recorded the death of six 
pigs due to eating sprouted, uncooked potatoes ; 
and Schneider (Germany) illness in 1,100 pigs, four 
to seven months old, fed with maize, barley anda 
fourth part steamed, sprouting, non-decaying 
potatoes. 

Symptoms observed by C. and W. were :— 

Steadily progressing paralysis complete in 24 hours, 
increased salivation, and regurgitation of the stomach 
contents; and by S.loss of appetite, prostration, watery 
diarrhoea, low body temperature, and most of them 
lame behind. Two pigs, five months old, were dead. 

A number of cases have been recorded in the 
British Isles. 

In a case reported by M’Fadyean (14) the animals 
affected were horses. 

The potatoes fed were old and many mouldy and other- 
wise much decayed, but not to any considerable extent 
sprouted, and were steamed and fed with barley, beans, 
and chaff, of unexceptionable quality. Eleven horses 
that had eaten the potatoes became ill and died. 

The quantity consumed by each varied considerably, 
some had consumed two buckets a day for twelve days, 
and some only half a gallon a day for three or four days. 

Excepting a Clydesdale stallion reported to have first 
fallen as if in a fit, the first symptom noticed in all the 
animals was weakness and loss of power over the limbs. 
They soon lay down or fell down, and were unable to rise, 
and while down, some of them attempted to eat a few 
mouthfuls, and there was no struggling or other evidence 
of pain. 

The interval between appearance of symptoms and 
death varied from 2, 3, 4, 5, up to 24 hours. 

A horse experimentally fed with nearly 2 bushels of 
the same potatoes over nine days was found down and 
unable to rise unassisted on the ninth day, and died quietly 
thirty-six hours later. 

Another after about 10 days feeding was found down on 
the tenth day and unable to rise even with assistance, 
and died quietly twenty-four hours later. 

McSwiney (15) records symptoms observed in 
three calves. 

These were 7 to 9 months old, and were fed once daily 
for a week previous to illness on a heavy feed of small 
potatoes, some of which were black.. They were cooked, 
and the animals also received a little maize meal with 
hay, grass, and water ad lib. The chief symptoms he 
noted were prostration and drowsiness. 

Gardner, (18) has reported two cases observed in 
horses of illness followed by death and attributed by 
him to feeding on frosted and diseased potatoes. 
The symptoms noted were quite different to those 
described in M’Fadyean’s case. 

One animal he found reeling and staggering with a 
stiffened gait, in a state of profuse perspiration, breathing 
stertorous, protrusion of membrana nictitans and complete 
trismus. 

Death occurred thirty minutes later, three hours after 
symptoms first noted by owner. The symptoms observed 
in the second animal (on the following day) were similar 
to those above. Trismus not so complete, but the hind 
limbs were stiffened, muscles of the hind-quarters hardened 
and rigid, tail held straight out, markedly increased 
reflex excitability, spasms of the muscles, and membrana 
nictitans protruded at slightest sound in the loose box. 
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Lornie (16) has described in cattle an outbreak of 


illness considered to be due to potato poisoning. 

The potatoes fed were at first carefully cleaned, but as 
the good supply was finished tubers which were sprouting 
greatly were given, and the cattle had received a liberal 
supply. 

The symptoms shown were similar to those described 
by Hutyra and Marek, under the head of Malt and Potato 
Eruption or Food-rash. 

All of the animals recovered under treatment and cutting 
off of the supply of potatoes. 

Cummings (16) has mentioned a case in which 
cattle were affected. 

Twenty-five cattle were fed with potatoes, described 
as unsaleable, a barrowful between every two, and next 
morning several could not rise, started vomiting in the 
recumbent position and in consequence, some of the 
material passed down the trachea causing asphyxia. 
The cows gave no milk, and there seemed to be paralysis 
of the larynx. 


Hewetson (17) reported an outbreak of illness in 
cattle diagnosed as poisoning from eating potato tops. 
The animals had gained access for a short time to a 
field where the potato tops were very green. 

One animal died thirty-six hours later. Symptoms he 
noted in two others included dullness and somewhat 
comatose appearance, dry muzzle, saliva dripping from 
mouth, no tympanitis or moan or grunt, cold extremities, 
dilation of pupil, temperature 102° F. These died on 
third day after they had been in the field where considered 
to have eaten the potato tops. 

Four others ill, recovered under treatment. 

Post-mortem appearances. In McFadyean’s case, in 
all the animals on which a post-mortem examination was 
made the only alteration noted was in connection with the 
large intestine, the mucous membrane of which showed 
slight signs of irritation. 

Hewetson records pronounced congestion of the mucosa of 
the rumen and slight congestion of the mucous membrane 
of the abomasum. Schneider in two of the pigs referred 
to above, found the mucous membrane of the fundus portion 
of the stomach swollen and cherryred in colour, and no 
noticeable change in other organs. 

From a review of the above cases and those reported 
in other countries it may be said that “ potato 
poisoning” is eminently a case in which further 
investigation as to causation is required. 

Hutyra and Marek describe under the head of 
Food-rash the so-called malt and potato eruption 
defined as a disease occurring in cattle and affecting 
the skin of the extremities with a form of vesicular 
eczema. It is observed chiefly in steers and dry cows 
housed for fattening, and if they receive many 
potatoes or their industrial residues (distillers’ potato- 
mash slop) for any length of time. Raw or cooked 
tubers have the same effect. It is most common in 
spring which, they remark, may be in part related to 
sprouting of the potatoes or their decomposition at 
that time, but consider that this must be only a 
partial explanation, since even fresh tubers or leaves 
and stalks of the plant can occasion the disease. 

The symptoms Cornevin describes for poisoning by 
haulms resemble those of the condition just referred to. 

Long notes the symptoms given by Cornevin 
telative to poisoning by tubers as follows :— 

There is depression, loss of appetite, cessation of lacta- 
tion, grinding of teeth, profound prostration, with remark- 
able somnolence but no dilation of pupils. The animals 
lie recumbent, with closed eyes and refuse to get up. 
Respiration somewhat retarded and pulse small and 
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accelerated. There are digestive disturbances, tym- 
panitis, constipation followed by diarrhea, and vomiting 
in species capable of this such as the pig and dog. The 
poisoning is usually fatal. 

Where a large quantity of sprouted potatoes has been 
fed the prostration becomes paraplegia with loss of 
sensibility, stupefaction, and death. Where there is 
prolonged ingestion of a large quantity of unsprouted 
tubers there is prostration, intestinal irritation, rapid 
emaciation, and death in marasmus after an illness of from 
one to three weeks. 


Cornevin considered the poisoning as due chiefly 
if not altogether to solanin. This is a glucosidal 
alkaloid allied to the saponins. It is found in many 
solanum species, e.g., S. tuberosum (potato), S. dul- 
camara (bitter-sweet), S. nigrum (garden nightshade). 
On being treated with acids it splits up into an alka- 
loid, solanidine, and a sugar. The solanidine retains 
the poisonous action. Solanin like the saponins is 
not easily absorbed through the intact alimentary 
mucous membrane. According to Cornevin, it under- 
goes change in the intestine and blood, with formation 
of solanidine which can be found in the urine. He 
remarks that, although not an extremely active 
poison or very abundant in potatoes, it accumulates 
in the body, or more exactly, is eliminated very 
slowly, and retained by the liver a considerable 
time. 

Solanin has been obtained from the haulms, flowers, 
and fruits, and the peel of the tubers, but is almost, 
if not quite, absent from the flesh of the latter. 
[Records of analysis of haulm, tubers and sprouts, 
by Esser, Mayer, and Allen are given by Long, and 
by Dixon—Mann and Brend (Forensic Medicine and 
Toxicology).] 

Savage (19) recording the cases of food-poisoning in 
the human subject reported to have arisen from 
consumption of potatoes considers that on the whole 
it seems very doubtful if “ potato poisoning ” in man 
is ever caused by solanin—as asserted by some 
others—the evidence pointing rather to the potatoes 
having been infected with specific bacteria. 

Such cases, however, differ from those noted in 
animals as the symptoms are those such as met with 
in ordinary outbreaks of food-poisoning from infected 
meat, milk, etc., and not distinctive ; and in referring 
to the cases of poisoning of animals described by 
Long, and the difference in the symptoms from those 
observed in man, he remarks that since the quantity 
of potatoes eaten in the cases referred to by Long are 
so much larger, it is possible that the causation of the 


symptoms may be due to the alkaloid, particularly } 


since in a number of those cases sprouted potatoes 
which contain a higher percentage of the alkaloid 
than ordinary potatoes, were consumed. 
Unfortunately we have not been able to find a 
record of a case of experimental poisoning of any of 
the domestic animals by pure solanin to ascertain the 
symptoms produced. Those produced by S. dul- 
camara (bitter-sweet) cannot be accepted as due to 
solanin alone, since Vulpian (Cornevin) found extracts 
of S. dulcamara to produce mydriasis (which has also 
been noted in bitter-sweet poisoning in sheep by 
Gillam) and which is not caused by pure solanin, but 
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appears due to a glucoside dulcamarin present along 
with solanin in S. duleamara. Cornevin states that 
the toxic principle of the potato is one paralysing 
the bulb, cord and nerves, and paralysing the sensory 
and motor nerve terminations. 

Hutyra and Marek make mention of the symptoms 
of solanin poisoning as being depression, reeling, 
paralysis, and retarded breathing, but it is not stated 
that these are drawn from observations on pure 
solanin poisoning. 

In considering the symptoms observed in the 
above-noted cases, and also those described by 
Cornevin, and by Hutyra and Marek, relative to 
the so-called potato eruption, it does not appear 
possible to regard them as due to one agent. 

The symptoms in Lornie’s cases resemble those 
of the so-called potato-eruption. Hutyra and Marek 
state that solanin has been looked upon as the imme- 
diate cause of this condition, but they do not con- 
sider this view correct. They refer to Johné’s sugges- 
tion that it is probably due to some chemical agent 
in the potatoes or potato-mash slop ingested, this 
poison on absorption reaching the blood vessels of 
the skin and producing an effect on the papille of 
the skin and the epidermis covering them, similar 
to that of many mineral poisons (mercury, bromine). 
They also note the suggestion that it may be due to 
toxic substances formed by bacteria present in the 
potatoes. 

With regard to the symptoms of the other cases 
it is to be noted they indicate action of the poison on 
the nervous or neuro-muscular system. Those noted 
in calves by McSwiney approximate to those described 
by Cornevin for poisoning by tubers. (Compare 
also the symptoms recorded in pigs by Chesnut and 
Wilcox, and Schneider). 

Those described by Cumming (unsaleable tubers) 
and Hewetson (potato tops) are remarkable for the 
quickness of their appearance after feeding. 

M’Fadyean discussing his cases in horses (which 
appear different from the others above) noted that 
the steaming of the potatoes fed, excluded anything 
of the nature of an infection from organisms present 
in the potatoes as being the cause of the illness, and 
considered the poison in this outbreak was probably 
some organic substance generated by bacteria or 
fungi which were growing in the decaying potatoes. 

The symptoms observed by Gardner in the two 
fillies do not correspond with those of any of the 
other cases. 


SoLtanum Du.caMara (Bitter-sweet or Woody 
Nightshade. 


Gillam (1906) records a case of poisoning of sheep 
attributed to this plant. They had broken away 
into a cover where one was found dead and others ill. 

Symptoms observed were :— 


Small intermittent pulse, temperature 104° F., respira- 
tions hurried, pupils dilated, staggering walk, and green 


diarrhea. Post-mortem examination result: Blood 
dark and tarry looking. Heart: ventricles firmly 
contracted. 
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Some short pieces of the stem of 8. duleamara were 
found in the ingesta in the rumen—together with skins 
and seeds of the berries. 

The three sick ones were given stimulants, and later in 
the day showed some excitement when given hypodermic 
injections of morphia. Two died same night, and the 
other recovered after presenting semi-paralysis which 
passed off in the course of a week. 

Yates (20) (1915) has attributed four cases of illness 
in cows (three recovering with treatment and one 
slaughtered) as due to the same plant, but does not 
record any definite evidence for this opinion. 

Edwards (21) (1925) has attributed death of a 
five months old foal, and a cow, to the plant on the 
discovery by analyst of solanin and solanidine in the 
stomach contents. 

As noted above under “ potato poisoning,’ the 
chief active principle of this plant is solanin. It 
also contains the glucoside dulcamarin. 


RaGwort PoIsontne (Senecio, various species). 


Poisoning by plants of the ragwort family (Senecio 
species) has been claimed by certain authors to be a 
cause of liver cirrhosis in certain species of domestic 
animals in different parts of the world. Gilruth (1903) 
described a disease—Winton disease—occurring in 
New Zealand associated with cirrhosis of the liver and 
affecting cattle, horses, and sheep, and attributed by 
him to poisoning by ragwort (Senecio jacobea). 
Ragwort poisoning has also been regarded as the cause 
of liver cirrhosis in cattle in the Pictou district of 
Nova Scotia—-Pictou cattle disease—and by Robert- 
son and others as the cause of Dunziekte of horses, 
and Molteno cattle disease in South Africa (Senecio 
burchelli and latifolius), and Drs. Willmott (22) and 
Robertson have attributed certain cases of liver 
cirrhosis in man in South Africa to senecio poisoning 
through seeds of S. latifolius and S. burchelli being 
included in wheat and both being ground by old- 
fashioned milling system into meal used for making 
bread. 

Stockman has described cases of poisoning of 
cattle by British ragwort (Senecio jacobea) in England 
occurring some years ago. 

The plant was included in hay fed to cattle on 
pasture. The forage containing the weed was dumped 
on the pasture and the animals ate it at will so that 
it was not possible to determine the quantity of the 
plant eaten before symptoms were manifested. 

In one instance, however, it was known that the 
feeding occurred during a period of 55 days and then 
the animals were changed to another pasture and 
feeding of the forage discontinued. 

The first animal to show symptoms did so 44 days 
after feeding commenced and died in 24 hours after 
their appearance. 

Between the day before discontinuing feeding and 
23 days later eight had died, five others were visibly 
ill and a few under suspicion, and one of the five died 
on the 28th day after feeding was discontinued. 
These animals died at intervals of one to eleven days 
after first appearance of symptoms. By the 35th 
day from discontinuance of feeding 13 animals had 
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died while two others had been ailing three weeks 


and one other for a fortnight looked like dying. No 
animal had recovered after showing visible symptoms. 

In these cases then it was noted that some animals 
did not show definite symptoms until up to even about 
three weeks after the feeding with ragwort had been 
discontinued. 

The symptoms and post-mortem appearances of 
the condition as extracted from the description in 
Leaflet 386 of the Ministry of Agriculture and Fisheries, 
are as follows: Symptoms :— 

In the early stages, the animals appear hide-bound. 
Later they walk with staggering gait, some appearing to be 
practically blind or heedless of where they go. Later 
they may become very excitable and charge anyone 
approaching them. In some there may be diarrhea, 
but usually constipation is so marked that it causes 
violent straining. The pulse is weak and rapid, but the 
temperature remains normal. 

Post-mortem appearances. When death occurs in the 
earlier stages of poisoning the principal lesions found are 
inflammation of the mucous membrane of the bowel. 
The omentum is dropsical. Small hemorrhages are 
present under the mucous membrane of the bowel, and 
pericardial serous-membrane. In acute cases the liver 
is firmer than normal and yellow in colour, the yellow 
colour apparently arising from fatty degeneration of the 
liver cells. In chronic cases the liver is very hard owing 
to an increase of the fibrous tissue of the organ (cirrhosis of 
the liver), and in such cases the abdominal cavity contains 
fluid. The lungs are congested. 

In the same leaflet it is noted that the somewhat 
general view that sheep can eat ragwort with impunity 
has been shown by trials at the Ministry’s laboratory 
to be incorrect. 

Standley (23) (1924) has attributed to ragwort 
poisoning, illness and death of three horses in which 
at post-mortem examination the only organ he 
noticed affected was the liver, which he described 
as being “tremendously enlarged and exceedingly 
cirrhotic.” 

Craig and Kehoe (24) (1921) have described cases of 
liver cirrhosis in horses occurring in certain parts of 
Ireland, but from the evidence obtainable have not 
been able to incriminate ragwort as the cause of the 
trouble. 

The results of observations and experiments made 
by Theiler (25) in South Africa do not accord with 
those of other investigators. Theiler carried out an 
extensive test of the effect produced by feeding 
horses with Senecio latifolius. 

The experiments were made to ascertain if Dun- 
ziekte of horses (named by him enzootic liver cirr- 
hosis of horses) occurriug in South Africa was due to 
senecio as stated previously by other investigators. 
He was unable to set up Dunziekte in horses by 
feeding with the ragwort, but poisoning by it did 
occur. The experiments were carried out on 24 
horses and one mule. One horse turned out in a 
paddock where the plant was abundant, avoided 
it altogether and showed no symptoms. This obser- 
vation supported the opinion of farmers in different 
parts of South Africa that ragwort is not, or only 
rarely, eaten by horses. The other horses only ate 


the plant when masked by mixing with other food- 
stuffs. Poisoning was produced by feeding small 
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doses, given repeatedly over a sufficiently long 
period. The total quantities required, however, 
were fairly large. 

Quantities fed up to 44 lbs. did not produce the 
poisoning in all instances, although the daily average 
amounted from 6 to 13 ounces fed over a period not 
exceeding fifty-eight days. In one instance poisoning 
was produced after feeding 32 lbs. in fifty days, or an 
average dose 10 ounces daily. Quantities of 38 and 
39 lbs. produced the poisoning, fed in daily average 
doses of 6 ounces for a period of over 100 days; and 
quantities of 48 lbs. to 50 Ibs. fed at daily rate of 6 ounces 
in 125 days. 

The symptoms of Senecio poisoning observed in these 
horses included the following: Loss of condition, loss of 
appetite, both always shown, and in some cases colic of 
mild type. A somewhat jaundiced appearance of the 
conjunctival mucous membrane (yellowish with a 
brownish tinge), cardiac disturbances, pulse at first greatly 
increased frequency, but becoming weak and small, and 
finally almost or quite imperceptible. Respirations not 
or only slightly increased but usually altered in type 
assuming abdominal character. Symptoms referable to 
the nervous system were also observed, dullness, inatten- 
tiveness, head rested on manger or at other times kept 
hanging, walking with swaying or staggering gait. Stand- 
ing with legs spread out and rocking backwards, forwards, 
and sometimes pushing forward slightly. In some cases 
there was hemoglobinuria or hematuria. The disease 
generally developed and went through its course without 
any fever. The course was usually rapid, lasting only a 
few days from appearance of symptoms. Some horses 
died suddenly. One horse and the mule did not develop 
symptoms and one horse recovered from an attack. 

From the experiments it was considered that in 
South Africa practically all horses are susceptible to 
ragwort poisoning, and a few even highly susceptible 
if the feeding is continued long enough. 

The very important feature brought out, however, 
was that death due to ragwort took place some time 
after the feeding was discontinued—20, 23, or 24 
days, and even the remarkably long period of 96 
days. It appeared that once a sufficient quantity 
of ragwort was consumed it produced a hepatitis 
and that this hepatitis could develop subsequently 
or continue to develop, although the feeding had been 
stopped. 

On post-mortem examination of the horses that 
died the principal changes found were in connection 
with the liver, heart and kidneys. The lesions in the 
liver were not those of cirrhosis but those of a paren- 
chymatous hepatitis, those in the heart were a 
myocarditis accompanied by fatty degeneration, 
and in the kidneys mainly a fatty degeneration with 
in most cases evidence of inflammatory change, 
indicated by a round-celled infiltration of the adven- 
titia of the vessels of the kidney. There was also 
noted some fatty degeneration in portions of the 
voluntary muscles examined and other changes to 
which reference is not needed here. 

Theiler also refers to some feeding tests which he 
had made with ragwort (S. latifolius) given to cattle 
and reviews the evidence obtained from these and 
experiments recorded earlier by Chase and Robertson. 

(S. burchelli and S. latifolius). Relative to these 
experiments he concluded that the toxicity of the 
various species of senecio apparently varies and that 
not all cattle are equally susceptible to the same 
species of ragwort. 
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The notable symptoms of poisoning in cattle 
collected from observations by himself and the other 
investigators mentioned, were diarrhoea, accompanied 
by straining and perhaps even eversion of the rectum, 
feeces offensive smelling, dark, and maybe containing 
some blood. There was also loss of appetite and in 
some cases more or less loss of condition, and maybe 
grinding of the teeth and twitching of the eyelids or 
eyes, the animals usually dying within about three 
days from appearance of symptoms. 

In an experiment made by Chase, one ox received daily 
for four days 4 ounces of 8. burchelli, and was noted ill 
on the fourth day and died following morning. Another 
received $ lb. for four days, was sick on the third day, 
and died on the fifth day. A calf received small quantities 
over a period of two months became emaciated and was 
slaughtered. 

Robertson fed to a young ox 2 ounces daily of 8. latifolius 
for thirty days, then increased the quantity to 4 ounces 
daily, and thirteen days later symptoms appeared, and the 
animal died after another fourteen days. To another ox 
he fed 3 ounces daily for thirty days, when the quantity 
was increased to 6 ounces, and eleven days later symptoms 
appeared, followed by death on following day. In 
Theiler’s experiments with S. latifolius a heifer given 
8 ounces daily ate it for two days, and was found dead on 
the third morning. Another which was fed 8 ounces 
daily and consumed about 19 lbs. over thirty-six days, 
only showed a slight loss of condition towards end of 
time of feeding, but did not develop any special symptoms 
of poisoning. A third animal fed 8 ounces per day for 
ten days lost appetite and condition from the sixth day, 
became very ill on the ninth day, and died two days later. 
In another experiment a heifer ate 28 lbs. within a period 
of 106 days, with negative result. _ . was 

The lesions noted by Theiler in Senecio-posioning 
in cattle were gastro-enteritis and changes in the liver 
consisting of congestion of the portal vessels and 
atrophy and necrosis of some of the liver cells. 

Chase described the liver in 8. burchelli poisoning in 
cattle to be in a state of acute venous congestion. 
Robertson described it in S. latifolius poisoning of 
cattle to be cirrhotic, hard and firm. 

Theiler’s conclusions were as follows :—The toxic 
principles of Ragwort act in cattle more quickly than 
in horses. In the latter the poison seems to act only 
when absolutely or relatively large quantities have 
been consumed over a prolonged period. Ragwort- 
poisoning in cattle is a disease affecting the digestive 
tract mainly and to lesser extent the liver and in 
horses it is a disease of the parenchymatous organs, 
the liver in particular, and of the heart, also the 
kidneys. The disease caused by the Senecio in 
South Africa does not cause a true liver cirrhosis 


either in horses or in cattle, and the disease- produced 


in horses by S. latifolius is not identical with Dunziekte. 

The question arises as to what are the active 
principles contained in Ragwort, and investigations 
in this direction have been made by Cushny and 
Watt (26). 

They record the isolation from §. latifolius, of 
South Africa, of two alkaloids, senecifoline and 
senecifolidine, and investigation of these pharmaco- 
logically, in experiments made upon small laboratory 
animals, chiefly cats. 


They state that very large doses caused acute poisoning 
characterised by symptoms referable to stimulation of 
the higher divisions of the central nervous system, but 











or 
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that a single medium dose, or better—small doses, repeat- 
edly given by the mouth or subcutaneously, produced 
symptoms corresponding closely with the disease arising 
from feeding the plant to laboratory animals. The liver 
lesions noted in the small animal showing these latter 
symptoms were swelling and congestion of the organ, 
and microscopically, degeneration of many of the hepatic 


cells, and the interstitial tissue swollen and infiltrated, 


with round cells which had also extended between the 
liver cells. 

The changes in the liver were interpreted as those of 
early cirrhosis. 

They considered that while the laboratory animals 
did not live long enough to develop the later stages des- 
cribed in cattle, the symptoms they did show were of the 
same character. 

The conclusions they arrived at from further 
investigations were that 8. Jacobcea of Canada and 
England is equally poisonous with §8. latifolius of 
South Africa and owes its toxicity to related alkaloids. 
S. sylvaticus was found poisonous, though rather 
less so than the 8. jacoboeea. §S. Vulgaris, the com- 
mon groundsel resembled 8. Jacobcea in respect of 
its toxicity and symptoms produced. If it is correct 
that the active principle of ragwort consists of one 
or more of the alkaloids isolated and investigated by 
Cushny and by Watt, we would have then in this case, 
an example of a plant poisoning with a “latent 
period” between discontinuance of ingestion and 
appearance of symptoms, due to an alkaloid or 
alkaloids. 

In this connection it is of some interest to refer to 
lupinosis. This is a condition which has been 
observed in certain districts of North Germany and 
America where lupines (Lupinus flavus, coeruleus, 
and albus) are used as fodder, and is ascribed to poison- 
ing by the lupines, occurring under certain conditions. 
Sheep are most commonly affected, but it may also 
affect goats, cattle and horses. 

Lupine poisoning may be acute or chronic in 
character and in the acute poisoning, in addition to 
other lesions present, the liver shows changes of either 
cloudy swelling or fatty degeneration or of an acute 
parenchymatous hepatitis. In the chronic type, 
however, the changes noted in the liver are those of a 
chronic interstitial inflammation, or cirrhosis of the 
organ. Where lupinosis has been encountered in 
Germany it has been noted that the lupines are harm- 
ful only in certain years and in any year may be 
poisonous on certain fields only, and seldom poisonous 
in the fresh state, but only after a period of storage. 
They never cause disease when they have been exposed 
to rain or frost, the yellow lupine is the most dangerous 
and seeds, pods, leaves and straw are said to be 
equally toxic. 

The nature of the poison does not appear definitely 
established. A toxic substance said to cause the 
same symptoms as the plant itself has been isolated 
and named “ ictrogen”’ by Kuhn and “ lupinotoxin ” 
by others, and it has been supposed the poison is 
produced by fungi which grow on the dead plants. 
Some investigators, however, have isolated alkaloids 
from lupines and attributed the poisoning to these, 
but others (such as Kuhn, Liebscher) do not consider 
that any causal connection between these alkaloids 
and the disease has been established. Shaw, Clawson 
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and Marsh, in America (27) consider an alkaloid or 
alkaloids the cause of the poisoning. 

There is another point of interest. Theiler (25) has 
shown Crotalaria dura to be cause of Jagziekte in 
horses (see later page), in which disease the main 
lesions are found in the lungs, but changes occur also 
in the liver of a parenchymatous hepatitis and com- 
mencing cirrhosis. He fed two cattle with the plant ; 
a bull got 128lbs. in 64 days, and an ox 196lbs. in 98 
days. The ox was killed in extremis, the bull died. 
The plant did not cause in these bovines disease of 
the lungs as in horses, but lesions in the alimentary 
canal and liver. In one of them the liver changes 
were parenchymatous hepatitis and only very slight 
degree of cirrhosis, but in the other one a distinct 
cirrhosis. 

He therefore, considers C. dura a plant capable of 
causing liver cirrhosis and parenchymatous hepatitis 
in cattle and in horses. 


ComMon CELANDINE (Chelidonium majus). 


Reeks 1903 has recorded poisoning of cattle by 
this plant. 


On a particular farm two cows were found dead. Nega- 
tive result of examination for anthrax and strong circum- 
stantial evidence suggested plant poisoning, but no 
further investigation could be then made. A week later, 
however, he was again called to visit the farm, and found 
another cow dead and one ill. The latter simply appeared 
drowsy, there was a previous history of a large flow of 
saliva and inordinate thirst, at this time, however, beyond 
a somewhat sleepy expression of the eyes and half closed 
lids nothing was to be noticed. When moved, however, 
the gait was uncertain, and if pushed, staggering. The 
bowels were torpid, but the kidneys unusually active, the 
attendant reporting that there were three or four of the 
herd constantly urinating, this one among them. On 
attempting to secure her to administer medicine the 
excitement caused appeared to increase the symptoms of 
intoxication. At the first movement to handle her, 
with a preliminary frantic bellow, she fell to the ground 
in convulsions, limbs outstretched and quivering, constant 
moaning and beating about of the head and eyes retracted 
out of sight into the orbits. From this she appeared to 
rally at the end of ten to fifteen minutes, endeavouring to 
sit upon the sternum and looking round with signs of 
returning consciousness. Even now a near approach 
caused repetition of the convulsive state. She was given a 
stimulant hypodermically without effect. An hour or 
two later she was dead. 

The remainder of the herd were found healthy at the 
time of these occurrences. 

It was not possible to identify any portions of the plant 
in the contents of the rumen of the second one that died, 
and Reeks had not been allowed to make a post-mortem 
examination of the first one that died. 

On the following day he visited the herd again and 
found the purgative medicine which had been given to the 
remainder of the cattle on the day the last cow died, 
operating upon some but not all, and with the exception 
of slight symptoms of sleeplessness in one or two, the other 
cattle healthy. Next day one of the cows was still 
exhibiting symptoms of drowsiness and had not yet 
responded to the purgative. A further dose of castor 
oil was given her. On the succeeding day this cow was 
still ill and from then until three days afterwards she 
gradually grew worse, showing marked symptoms of gastro- 
enteritis and bladder or kidney irritation. On the latter 
day an offensive purging set in and later in the day she 
expired from exhaustion. 


The cattle had eaten the plant from a hedge and 
Reeks noted that it would appear from the owner's 
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evidence that these cows had been in the habit of 
picking at the plant more or less all the summer and 
without ill effects. The two cases recorded above 
occurred in October and Reeks remarks that from this 
it is fair to assume that in all probability the poisonous 
principles of the plant are at the height of activity 
in the autumn, z.e., when the plant is in full fruit. 

He also remarks that the cows had forsaken ten to 
twenty acres of luxuriant grazing to eat this plant, 
which could only be accounted for by reference to 
their proverbially mischievous tendencies. 

Chelidonium majus contains a number of alkaloids : 
Chelidonine, Sanguinarine, Cholerythrine and Pro- 
topine. The first two, Chelidonine and Sanguinarine 
have been stated to be of chief importance. 

Cushny states that Chelidonine resembles Morphine 
in its effects on the central nervous system, but has 
less stimulant effect, and that it reduces the activity 
ofthe unstriated muscle, especially that of the bronchi 
and intestine. Sanguinarine has very little de- 
pressant action, but causes tetanus and excitement, 
violent peristalsis of the bowel and increases the 
secretion of saliva. 

Cholerythrine paralyses the central nervous system 
without any preliminary increase in the reflex excit- 
ability, while Protopine causes no depression in 
mammals, but restlessness and convulsions, which he 
remarks do not seem to be of spinal origin, but rather 
suggest a stimulation of the cerebrum and midbrain. 


GrRouP 2.— GLUCOSIDES. 
FoxG Love (Digitalis purpurea). 

The number of cases of poisoning of stock by this 
plant which have been recorded in the British Isles 
is very small. Pauer (1896) horses; Gillam (1906) 
horse and cows ; Olver (1872) pigs. 

All parts of the plant are poisonous and the leaves 
are most toxic at the commencement of the flowering 
period or before then, than later. 

Circumstances in which poisoning has occurred are 
mentioned below. 

The active principles are glucosides of at least four 
groups; Digitoxin insoluble in water, the most 
active heart poison and also an irritant, Digitalin 
insoluble in water an irritant and heart posion ; 
Digitallin, soluble in water, similar action to the last ; 
Digitonin with properties similar to Saponins, an 
irritant, but not a heart poison. Digitalis, when 
applied to mucous membranes is irritant. On 
absorption it exerts its principal effects on the 
circulatory system, chiefly the heart, also the arterioles, 
and in medicinal or large doses has diuretic action. 
In poisonous doses it is essentially a heart poison, 
killing usually by cardiac paralysis. 

In Pauer’s case a quantity under 3lbs. weight of 
newly cut leaves and stalks—mistaken for Comfrey- 
leaves—-was distributed between ten horses, about 
the same quantity being given to each. It had to be 
cut up and mixed with chaff and corn to induce them 
to eat it. A second feed of similar quantity was 
refused next morning by the horses, and given to two 
cows, on which it had no effect. 





THE VETERINARY RECORD 805 


Two of the equines died. One, an aged blood-mare, 
twenty-four hours after receipt of the leaves was reported 
as showing want of appetite, weakness and sleepiness. 
The symptoms he observed were stupor, head touching 
ground, and almost complete inability to raise it, eyelids 
swollen, considerable swelling in the submaxillary space, 
pupils much dilated, conjunctiva injected. No secretion 
in the mouth. On being moved the animal reeled a little, 
a certain amount of loss of control over the hind quarters. 
Respirations normal, no evidence of abdominal pain. 
Temperature 103°2°. Pulse full 65-75 per minute, most 
irregularly intermittent, varying at different times, 
occasionally normal as regards pulsations per minute. 
On auscultation the second heart sound frequently 
inaudible. Diagnosis made on examination of the leaves 
which had been given (supposed to be Comfrey leaves, 
Symphytum officinale, sometimes given in that district 
as provender). <A _ solution of aloes and linseed oil 
succeeded by a stimulant, the latter to be repeated in a 
few hours, was given. On the following morning breathing 
laboured, head immensely swollen, tongue greatly enlarged, 
protruded and much bruised and lacerated by the teeth, 
lips also swollen and eyelids very greatly so; pulse 80 
and most erratic ; temperature 103°6°F. She was restless, 
and frequently lay down. The stimulant draught 
(which the attendant had been unable to administer) 
was given, and milk gruel, per rectum, two drachms 
of potassium iodide in solution injected into the trachea, 
and head fomented with hot water. Her respirations 
became more difficult and stertorous. The lingual, 
buccal and schneiderian mucous membranes became 
livid, the jugular vein stood out prominently ; she 
was, in fact, rapidly asphyxiating A tracheotomy 
tube was inserted and gave considerable but only tem- 
porary relief, death occurring some hours later—sixteen 
hours after the appearance of symptoms. On_ the 
morning of that same day the remaining nine horses 
were apparently well at grass, but as they refused their 
corn, were examined. All showed a fullness under the 
jaw, conjunctival and schneiderian membranes injected, 
temperatures normal, except that of an old cart horse, 
in which it was 103°F. In only one case was the pulse 
normal in character and beat. The heart beats of the 
remainder were most irregularly intermittent (pulse 
beats were respectively 24, 22, 33, 26, 28, and in two 
30 per minute). The old cart horse was taken out of the 
cart. He showed considerable fever, pulse 28, very 
irregular. He died that night. All the others received 
laxatives and stimulants and gradually recovered. 

Post-mortem examinations. Case /. Aged blood mare, 
cecum and colon mucous membrane congested: bladder 
empty, its mucous membrane congested in patches. On 
incising the kidneys blood flowed freely from their cut 
surfaces. Other abdominal organs healthy. Lungs 
filled with dark venous blood. Heart: right side patchy 
subendocardial hemorrhages, right auricle greatly dis- 
tended. Infiltration of the connective tissues under the 
skin of the face, laryngitis, and a swelling of gelatinous 
character about the size of a cocoanut obstructing the 
pharynx and larynx. 

Case II. The aged cart horse. Mucous membrane 


of cecum and colon injected ; kidneys congested (acute). 


The bladder contained a small quantity of urine, and its 
mucous membrane slightly congested. Other abdominal 
organs healthy. Lungs intensely congested with dark 
venous blood. Heart, auricles greatly distended. Infil- 
tration of the subcutaneous tissues of the face. 


Gillam observed poisoning in a horse and two cows. 


Previous to his seeing them they had been feeding 
very erratically, sometimes eating a good meal and some- 
times refusing food, and according to the owner they would 
soon after feeding start breathing hard and then lie down 
as if tired out. The owner also said they were continually 
urinating. The chief symptoms Gillam noted were almost 
imperceptible pulse, contracted pupils, and very peculiar 
breathing. He observed the horse passing urine which 
he states resembled somewhat the urine of a case of 
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“ Azoturia.” He discovercd that the plant had been 
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included in very rough hay taken from the bottom of a | 


rick, and consisting of a very small amount of actual hay, 
the remainder being made up of dry twigs, thistles, 
nettles, and a large quantity of dried foxglove plants. 
He ordered purgatives, followed by stimulants and fair 
doses of tinct. acomite. The cows recovered, but the 
horse died the same night, and on post-mortem examination 
the only noticeable lesions found were patches of slight 
congestion of the mucous membrane of the stomach, 
the heart enlarged, and very flabby with dark discoloration 
of the endocardium, and the kidneys softened and dark 
purple in colour. 


Olver recorded poisoning of pigs through a decoction 
of digitalis leaves being accidentally mixed with 
their food. 


Shortly after the pigs had taken the mash they appeared 
very languid and sleepy and would not eat or drink, 
tried to vomit but without effect, continually passed 
small portions of feces, and there were small quantities 
of urine passed accompanied by straining. Five pigs— 
two small and three large ones—-were involved. The 
smaller pigs had the greater quantity of the strongest 
portion. ‘I'welve hours after they received the digitalis 
one was dead, another dying, and the other three lying 
asleep and snoring heavily. These were aroused, given 
an oleaginous aperient and kept moving about. They 
remained in pretty much the same state for the next 
two days, passing feces of a yellow colour, straining and 
voiding small quantities of urine, were very languid and 
refused all food or water. On the third day they ate 
two or three potatoes and gradually but very slowly 
regained their appetities and recovered. For more 
than a week, however, they apeared to suffer from the 
sedative effect of the agent, shown by their languid and 
sleepy condition. 

On post-mortem examination of each of the two that 
died there was noted acute inflammation of the mucous 
membrane of the small intestines and stomach. These 
viscera also contained a quantity of thin ingesta of a yellow 
colour. The kidneys were slightly congested, bladder 
empty, the remaining viscera were healthy. The brain 
was not examined. 


The above cases appear illustrative of poisoning 
by Digitalis. With reference to the observations in 
regard to the cows by Pauer and Gillam, it may be 
added that Finlay Dun notes that Solvisberg has 
stated that ruminants can support large doses by the 
mouth of digitalis leaves without showing any re- 


action, but if the drug be administered intravenously | 


the typical actions of digitalis are produced. Finlay 
Dun has also recorded experiments in which he gave 
three horses, three years old, full medicinal doses 

nine drachms over three days. These experiménts 
illustrate the effects of the drug on the heart, its 
nauseating action and its irritation of digestive 


organs. One animal died on the 5th day. 
RHODODENDRON (Rhododendron, various species). 


It is not possible to deal at length with poisoning 
by rhododendron, but a number of cases have been 
reported, and here reference will only be made to 
some of the more recent records. 

Miles (28) (1922) has recorded poisoning by R. 
ponticum of six ewes and one ram. 

These, after a heavy fall of snow, were placed for an 
hour in @ nursery, and removed from there 2 p.m. and at 
6 p.m. were noted dull and unsteady in gait, refused their 
usual ration, and the ram and one ewe began to vomit. 
On the following morning at 4 a.m. one ewe died. At 


10 a.m. the other six sheep were lying down and dull, 
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extremities hot, respiration accelerated, pulse rapid but 
weak, temperature 103° F., unsteady gait, grinding of 
teeth but little salivation, bowels normal but frequent. 
Each sheep was dosed with linseed oil and sodium bicar- 
bonate and water. After the first attempt at swallowing 
the animals seemed to be choking, attempted to vomit. 
and staggered and plunged violently. One or two of 
them turned complete somersaults, salivation was pro- 
nounced, respirations grunting and groaning, expression 
of pain. These symptoms abated in about ten minutes 
after administration of the dose. 

Three more of the ewes died in two hours’ time. The 
ram and one other ewe died that evening. The sixth 


ewe showed only slight symptoms and completely 
recovered. 
Post-mortem, there was noted subcutaneous venous 


congestion, abdominal organs normal except liver, which 
showed a deep blue colour, lungs congested, heart flaccid, 
and empty of blood. 

In the rumen were found abundant rhododendron 
leaves and stalks and leaves of Andromeda and Gentianella. 
Hudson (29) (1924) recorded cases in sheep. , 

On the morning of the day following that on which they 
ate the plant he found about twenty unable to rise, sali- 
vating, tympanitic, some semi-conscious, some in a condition 
of coma. The worst cases were butchered immediately 
and later some of the milder ones. A few recovered. 

Vincent, (50) (1923) recorded a case in a goat. 

The animal ate some rhododendron leaves or twigs 
one night and on the following morning was very ill, 
and seen by him a 11 a.m. was found to be retching and 
vomiting with heaving flanks and bleating piteously. She 
recovered under treatment. 

The rhododendron was a dwarfed and unthrifty speci- 
men and the goat ate old withered leaves. 

Lothian (31) (1924) recorded a case in cattle. 

The cattle ate some rhododendrons and were found ill 
next morning. Symptoms observed were duliness, sali- 
vation, crossing of hind legs when walking, but none 
paralysed or showing brain symptoms, slight diarrhoea and 
vomitinz. The vomiting had ceased before he saw them. 
Next day they were much better and they all made a good 
recovery. 

Lamont, jun., Co. Tyrone (1924) (private com- 
munication) observed a case in a ewe a month from 
lambing. 

She was one of some sheep placed in a garden after a fall 
of snow one week end and on the Monday morning was 
noted to be ill by owner who reported that she was sali- 
vating and appearing to be in a sort of fit as if choked, 
and when he (the owner) handled her for examination she 
went into a convulsive fit. 

Lamont later found her standing with slightly dazed 
appearance and she had vomited just before his arrival. 
In the material ejected were numerous pieces of rhododen- 
drontwigsandleaves. She wasstill salivating and to make 
sure that nothing was lodged in the cesophagus a fine pro- 
bang was rapidly passed. Immediately this was done 
she showed another convulsive fit in which she ran back 
a little, half turned round, and then fell struggling, fling- 
ing her head violently about, and then became as if some- 
what comatose but gradually became better and able to 
stand again. Her droppings appeared normal and the 
temperature was 104°F. Under treatment she recovered 
and was practically well next day. 


The leaves and flowers of rhododendron contain an 
extremely poisonous substance andromedotoxin, 
which has been classed as a glucoside. There have 
also been found in rhododendron other glucosides not 
definitely known to be poisonous when ingested, 
viz., Ericolin, Arbutin and Rhododendrin (Long). 

It is also of interest to note that a case has been 
recorded by Taylor (32) (1918) of poisoning of a 
female goat by Andromeda floribunda, 
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She was taken ill when about to have kids. Symptoms 
presented were great weakness, depression, loss of appetite 
and straining as if in labour and shortly before his visit 
she had been noticed to vomit some watery fluid. Poison- 
ing by rhododendron was suspected. Next morning the 
goat was unable to stand and vomition was more or less 
constant. After a preliminary retch, a quantity of green 
fluid mixed with ingesta would be injected. Prostration 
was very marked and there was a good deal of straining. 
Next morning she was found dead. 

In the rumen contents were found leaves of a plant 
identified as those of Andromeda floribunda. There was 
only a slight inflammation of the rumen here and there. 

omewhat recently (1922) Hardikar (33), Edin- 
burgh, has recorded a pharmacological investigation 
of Andromedotoxin isolated from rhododendron 
leaves. The main conclusions drawn by him from 
experiments carried out on laboratory animals, cats, 
dogs, rabbits, etc., are the following :— 

Andromedotoxin, the active principle of the rhododen- 
dron, acts upon the terminations of the vagus which it 
first stimulates and then paralyses ; this explaining some 
of its most prominent effects, including repeated evacua- 
tions of the bowels. It paralyses the motor nerve ends in 
striped muscle and in strong concentration the poison 
also affects the muscle-substance itself which thus loses its 
excitability. The manifestation of the fatigue is best seen 
and earliest in the nerves and muscles which have to be 
constantly in action, viz., the phrenics and diaphragm. 
With very large doses death supervened rapidly and was 
due toa direct action upon the heart. With smaller doses 
it was due to failure of the respirations through paralysis 
of the phrenic nerves and often of the diaphragmatic 
muscle also. There is a narcotic action upon the higher 
centres in the brain; the spinal cord is not affected. 
The poison has a slight vaso-constrictor effect of peri- 
pheral origin upon the blood vessels. Involuntary 
muscle which is not supplied by the vagus is not 
affected. The seat of the emetic action of the poison 
has not been determined. The increased secretion of saliva 
is probably only the first stage of the emetic action upon 
the salivary-glands or their secretory nerves. At least a 
third of the poison injected hypodermically leaves the body 
unchanged in the urine. 


HELLEBORE ( Helleborus fvtidus). 


Mayer (1847) has recorded a case ina horse. The animal 
received one night three half-pints of the leaves of Helle- 
borus foetidus chopped small, digested in some water and 
mingled in a bran mash and next night received two half- 
pints similarly administered. The plant was given by the 
owner as an anthelmintic. On the following morning the 
animal was found very ill, exhibiting constant and violent 
tenesmus and a constant discharge of frothy mucus ; 
but there was no effort to vomit. When seen by him at 
eleven o’clock it was near the point of death and it died 
shortly afterwards. 

It is noted by Lander that all parts of the helle- 


bores are poisonous, particularly the root, and that 
the active principle is the glucoside helleborein along 
with a little of the less powerful helleborin, the action 
being similar to that of digitalis. 


Cyanogenetic Glucosides. 


Cyanogenetic glucosides, #.e., glucosides which on 
hydrolysis by dilute mineral acids or by certain plant 
enzymes yield hydrocyanic acid, together with a 
sugar and another body, have been found in a great 
number of plants, and cases of poisoning by some of 
these plants or products of them have been recorded. 

The only species needing mention here are Phaseolus 
lunatus (Java bean), certain Gramineae (millet, or 
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sorghum and maize), Linum usitatissimum (common 
flax— linseed). 

The poisoning in all of these cases is attributed to 
hydrocyanic acid produced when the cyanogenetic 
glucoside is acted on by a ferment or enzyme present 
along with it in the plant. 

In dried material the ferment is not in contact 
with, and therefore does not act upon, the glucoside. 
The distribution and quantity of the glucosides in 
the plants vary. 

In the case of sorghum or millet, poisoning by 
which has been recorded in other countries such as 
Africa, the plant appears to be poisonous only when 
young, and, it has been said, at the same time stunted 
in growth or wilted, while the mature plant appears 
to be harmless. Dunstan and Henry (34) isolated the 
glucoside dhurrin from millet, and found the young 
plant, but not the seeds or old plant, to yield hydro- 
cyanic acid. 

Linton notes in relation to millet and maize that a 
considerable amount of the prussic acid is liberated 
during the drying of the plants especially when the 
drying is done slowly, and that the glucoside appears 
more abundant in some seasons than others. 

In Great Britain a number of cases of poisoning of 
cattle were observed several years ago following upon 
feeding to them of beans of Phaseolus lunatus (Java 
beans) imported from the East. This occurrence 
received considerable attention at the time, and in 
articles by Dunstan and Henry, and Lander, it has 
been pointed out that from the practical point of 
view only the dark-coloured and especially the purple 
beans are to be regarded as dangerous, containing 
rather more than 0:1 per cent. glucoside. 

The red kind (red Rangoon beans) containing only 
a very small amount compared with the dark, and 
the white kind (white Rangoon beans) containing 
only a trace or maybe none of the glucoside, have 
not caused trouble. 

The glucoside present in Java beans was named 
phaseolunatin. 

Of principal importance here, however, is linseed. 
Jorissen and Hairs (1888) showed linseed to contain 
a cyanogenetic glucoside (named Linamarin) and a 
ferment, and these were shown later by Dunstan and 
Henry identical with the glucoside and ferment of 
Java beans. 

A number of cases of poisoning of calves by linseed 


meal have been reported, and a typical case is given 


below. What appears, however, to be the remark- 
able feature of these cases is the extremely small 
doses of hydrocyanic acid which would have to be 
held accountable for production of the toxic symp- 
toms, when the dose is calculated from the percentage 
of hydrocyanic acid found in the meal on chemical 
examination of it. 

Points to be noted in regard to this form of poison- 
ing are the following :— Even with the presence in the 
linseed of the glucoside linamarin, free hydrocyanic 
acid will not be produced from it on maceration with 
water, except the ferment capable of acting on it is 
also present or otherwise stated only then will the 
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hydrocyanic acid be what has been termed * avail- 


able.” 


In linseed cakes or meals in which hydrocyanic | 


‘ 


acid is in the “ available ’’ form the enzyme must not 
have been removed or destroyed by the process of 
extraction of the oil and production of the cake. The 


glucoside itself does not appear poisonous, and it is | 


stated that it is not acted upon by the digestive 
enzymes or ferments. 

It is held that hydrocyanic acid is rapidly eliminated 
from the body, and that when toxic symptoms or 
death result rapidly after a meal, then the hydro- 
eyanic acid content of that feed alone is responsible 
for the death. 

An example of a typical case of this poisoning is 
recorded by Dunne (35). 

In this case ten calves, average age about three months, 
running on pasture were brought in one evening and re- 
ceived, as was customary, a drink prepared from ground 
linseed cake and water, placed in two long troughs, and 
probably those able to drink rapidly got the most. On this 
particular evening all the calves, about ten minutes after 
consuming the material, commenced to breathe very 
rapidly, staggered about, heads stretched forward, some 
falling on the ground gasping, and one of the latter showed 
at intervals what were described to him as convulsions 
and died about fifteen minutes from onset of symptoms. 
All the others recovered in course of a few hours. 

On the following evening the nine remaining calves 
were fed in the same way, and ten minutes afterwards 
exhibited symptoms similar to the above, another calf 
dying in the same way. 

A post-mortem examination of the second calf revealed 
nothing remarkable save that the lungs were very much 
congested and the blood throughout the carcase much dar- 
ker than normal. No odour of hydrocyanic acid detectable 
from the undigested contents of the stomach. 

The cake-meal, part of a fresh supply, had been 
obtained a couple of days previously and given on 
the two occasions of the illness. It was the usual 
practice to mix about three pounds of the meal with 
six gallons cold water, half of the mixture being 
poured into each trough, and just immediately before 
the calves were allowed to drink it, one and a half 
gallons of hot water was added to each amount. 

Cases of a like nature have been fully described by 
Montgomerie (36), Wilson (37) and Sanderson (38). 

A sample of the meal was examined as to the 
amount of hydrocyanic which might be generated 
per pound in each of these recorded cases. 

The following table indicates the amount of acid 
yielded per pound of meal, the quantity of the meal 
given at each feed, and the number and age of the 
calves in the above cases : 











Amount|No. of] 
Quantity H.C.N. of \Calves Age of Calves. No. No. 
per lb. meal each feed fed ‘affected. died 
Dunne 2.8 grains 3lbs. | 10 Average3 mths | 10 2 
Montgomerie3.26 gins 7}lbs. 15 Gofl}to3mths 6 2 
| 9 of 4to6 mths 4 0 





ee 2ibs. 5 | 4toSmths. | 3 2 
(B)2.5grns. 5ibs. | 12 4to5 mths. Several 0 


The estimated dose for each calf in each feed was 
in Dunne’s cases, 0°84 grain; in Montgomerie’s case, 
1°63 grains ; in Sanderson’s case, 1°5 grain approxim- 
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ately for calves of lot A, and 1-04 grains for the 
calves of lot B. 

It seems a very remarkable thing that hydrocyanic 
acid should be responsible for losses among young 
calves by use of linseed-meal when chemical analysis 
definitely demonstrates that the total amount of 
hydrocyanic acid in the food is what would appear 
far below the toxic dose judging from direct experiment 
with hydrocyanic acid in a bovine of greater age 
(see Lander, Veterinary Journal, August, 1911). 

It appears to us that further work is necessary to 
demonstrate why linseed meal when prepared in 
certain ways may occasionally be toxic for young 
calves, 


Other Glucosides. 


Black mustard seeds contain a glucoside, sinigrin 
or potassium myronate and a ferment myrosin which 
decomposes it in the presence of water into dextrose, 
potassium bisulphate, and allyl-isosulphocyanate or 
volatile oil of mustard. 

White mustard contains another glucoside, sinalbin, 
and again the ferment myrosin (usually more abund- 
ant in white than in black seeds) which decomposes 
the sinalbin in presence of water into dextrose, 
sulphate of sinapine, an alkaloid, and an oil of mus- 
tard. The oil of white mustard differs from that of 
black, is a fixed oil, less irritant, and is destroyed by 
heat. Unbruised mustard seeds, being only partially 
and gradually digested, have little effect when swal- 
lowed, but when the ground seeds are brought into 
contact with water, the pungent, acrid, irritant oils 
mentioned are produced (Finlay Dun). 

Horse radish root, the fresh root of Cochlearia 
armoracia, also contains the glucoside, sinigrin, and 
ferment myrosin, and these in the presence of water 
again interact and produce the volatile oil of mus- 
tard. 

Lander in referring to black mustard seed poisoning, 
notes that whole seeds pass through unaltered in the 
feces and may be eaten by the pound without any 
effect, but in cake they may be in the crushed con- 
dition. 

The seeds of mustard, wild (Charlock), black, and 
white (Brassica sinapis, B. nigra, or B. alba) may 
become incorporated in the food such as cakes 
especially, or in crushed oats or “ cattle meals,” and 
be cause of trouble. 

Anderton (1861) recorded poisoning of cattle fed 
with cake sold as cattle food under name of rape cake, 
but proved largely adulterated with mustard and 
found on microscopic examination to consist chiefly 
of black and white mustard husks. 

Seven pounds approximately were eaten by seven cows, 
which seven afterwards showed abundant salivation and 
serious indisposition and five hours later acute abdominal 
pain, much distress of breathing and greatly accelerated 
pulse. One died twelve hours after eating the cake, and 
the other seventeen hours afterwards. At post-mortem 
examination of one cow the principal changes noted were 
marked inflammation of all stomachs and more or less of 
the bowels, in patches, and inflammation of the trachea 
and w@sophagus. The appearances in the second were 


similar, but the inflammation of the mucous membranes 
was far more intense. 
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Gerrard (1875) noted in 37 cattle fed with rape 
cake containing charlock, or wild mustard, appear- 
ance of symptoms in three at three hours, and in all, 
five hours later. In nine hours after feeding one 
animal died and by the 17th hour eight had died. 
The rest gradually recovered. 

Symptoms noted included acute persistent: abdominal 
pain,frequently lying and rising again.frantic rushing about, 
exhaustion. Slightly accelerated respirations, body cold 
and hair erect, dull, anxious expression, complete sus- 
pension of defaccatim and urination. The post-mortem 
appearances were patchy, severe congestion and inflam- 
mation of the abomasum, but in one case confined to rumen. 
The inflammation of the abomasum was co-extensive, 
with the presence of the cake, and on close inspection slight 
abrasions or ulcers were observable. Extensive jelly- 
like effusion was noted under the serous covering of the 
abomasum. 

Hughes (i924) (59) recorded symptoms of mustard 
poisoning in a cow, the mustard being contained in 
a supply of * dairy meal.” 

Horse radish, Cochlearia armoracia has been stated 
to be poisonous for cattle by Litt (1894), Fairbank, 
and Dayus (1906). Symptoms observed by Litt in 
five two-year-old heifers, included : 

Bleating, rushing about, collapse, coldness of body sur- 
face, imperceptible pulse, eyes staring and having a pe- 
culiar frightened appearance. One was dead and a 
post-mortem examination revealed inflammation of the 
stomachs more particularly of the rumen and reticulum 
and in the ingesta large quantities of what proved to be 
horse radish. 

Hackett (40) (1917) records a case in which on 
post-mortem examination of three cows found dead, 
he observed the following : 

A large patch of inflammatory congestion of the mucous 
membrane of the rumen in each animal, and the anterior 
third of the tongue in each swollen but no sign of sloughing 
or irritation of the mucous membrane of the organ or any 
part of the mouth and no gross alteration in any other or- 
gans. Inthe rumen of each was horse radish, estimated at 
about three quarters of a _— 

The roots had been placed on the 25rd April in a 
ditch in a field where the cows were grazing and the 
animals appeared in good health up to the evening of 
the 24th, but were found dead next morning, the 
position of the carcases suggesting they had died 
without a struggle. 

Corn CockLe ( Agqrostemma githagqo). 

The seeds of corn-cockle may be included in cereal 
grains or cakes aud cause poisoning. We only men- 
tion them here to remark that the active principle, 
a glucoside of the saponin or sapotoxin type differs 
from other sapotoxins. These, Cushny notes, are 
not absorbed by the normal epithelium of the alimen- 
tary canal and therefore fail to produce general 
symptoms. Thus pigs, he states, can feed with 
avidity on cyclamen and are unharmed by it unless 
some lesion of the intestine is also present. The 
sapotoxin derived from agrostemma, however, is 
fairly rapidly absorbed from the alimentary canal 
(and the subcutaneous tissues), so that more dangerous 
symptoms may arise from it than from the other 
members of its class. 


Group 3. Puy roroxins. 


These are poisons distinct from alkaloids or gluco- 
sides, the principal being : —- 
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Ricin, from the castor-oil bean ( Ricinus communis), 
Crotin, from the Croton-oil seed (Croton tiglium), 
Abrin, from seeds of Abrus precatorius-—Jequirity 
tree, Robin, from leaves and bark of the Locust 
(Robinia pseudacacia), Curcin, from seeds of Jatropha 
curcus (Barbadoes purging nut). 

Green and Andrews (41) have recently recorded 
the discovery of another, which they have named 
Modeccin, found present in the root of Adenia digitata 
alias Modecca digitata, in association with a cyano- 
genetic glucoside and a ferment. 

Our reason for referring to them here is_ that 
occasional cases are met with in the British Isles of 
poisoning caused by imported castor or croton seeds, 
and the fact that Stockman has suggested that 
possibly the poison of bracken, as also that of soya- 
bean meal extracted with trichlorethylene are of this 
class. 

The phytotoxins resemble proteins and have been 
classed as vegetable toxalbumins. Immunity can 
be obtained against them in experimental animals 
by subcutaneous injection or by feeding, 2.e., they 
act as antigens (according to Ford and Abel a poison 
present in mushroom Amanita phalloides, which can 
also act as an antigen is a glucoside). 

Ricin when injected subcutaneously into small 
animals is one of the most powerful vegetable poisons 
known. In rabbits it has been found poisonous 
in a dose of , 59th of a milligramme per kilo body- 
weight, or according to Ehrlich, | gramme is sufficient 
to kill one and a half million guinea pigs. Sub- 
cutaneously injected it causes at the seat of injection 
a local inflammation which may end in acute necrosis. 
General toxic symptoms appear only after an interval 
of at least several hours and death may occur towards 
the 24th hour, or the animals may only show the 
symptoms after four or five days, and in either case 
die a short time later. Post-mortem, the more 
important changes are, the presence of serous fluid 
or blood in the serous cavities, hemorrhagic enteritis, 
hemorrhages under the serous membranes, and 
hemorrhages may occur in various other organs, 
and there is also a swelling of the Peyer’s patches of 
the intestine and of the lymphatic glands, with 
hemorrhages into the latter, and enlargement of 
the spleen. 

Histologically there have been noted foci of necrosis 
or degeneration of cells in liver, spleen, intestine, 
stomach and other organs, changes in the capillary 
endothelium and abundant widespread hemorrhagic 
extravasations. 

The severe inflammation of the intestinal mucous 
membrane is in all probability brought about by the 
elimination of the ricin through the intestinal mucosa. 
It is of interest to remark that ricin has a hem- 
agglutinative action. It is said to be hemolytic 
only in relatively large doses. By action on it of 
pepsin plus hydrochloric acid, its agglutinating power 
can be destroyed although the toxic action remains 
unimpaired. If ricin be heated at 100° C. for two 
hours it undergoes coagulation and loses its toxic 
power, and although now without harmful effect on 
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the body cells, can still stimulate the production of 
antibodies. It is not destroyed by 50° C. moist heat, 
and is said to withstand 110° C. dry heat. Ehrlich 
showed that if animals be fed carefully with doses 
at first very small, and gradually increased, they gain 
immunity so that they can eventually withstand at 
least 100 times the toxic dose with impunity. By 
using smaller doses given subcutaneously an immunity 
so great can be set up that they will withstand 5,000 
times the fatal dose. The fact that immunisation 
can be produced through feeding suggests that the 
ricin is not wholly destroyed in the alimentary canal. 
A specific precipitin is formed in the body and is 
present in the blood serum of immunised animals, 
and the precipitin test can be used for detection of 
ricin in foodstuffs. 

The differences of the other phytotoxins from 
ricin are chiefly relative to the degree of toxicity and 
certain properties such as hemaglutinative action. 

In castor oil seeds ricin has been detected in the 
endosperm and the embryo, but not in the husk. 
Cases of poisoning in horses, cattle, and pigs, have 
been recorded in the British Isles, in which cases 
castor beans have been mixed with other foods or 
incorporated in cakes, and presumably the cause of 
the poisoning was the ricin. 

Lander has previously referred to the symptoms 
noted in the horse, in two cases recorded by Broad 
and Shenton respectively. More recently reported 
cases are those of Wooldridge (42) and White 43). 

Wooldridge recorded an outbreak of poisoning in 
a stud of horses due to the mixture of castor seeds 
(Ricinus communis) with oats. The amount of 
castor seeds was not measured definitely, but out of 
a nosebag of oats and chaff a small handful of castor 
seeds was picked out. Sixteen out of a total of 19 
horses in the stud were ill. 

The illness commenced about fourteen hours after the 
first feed and in twenty-four hours all the horses refused 
their food. The symptoms showed consisted of a cramping 
abdominal pain, cringing as though to lie down but not 
actually doing so, the passage of hard feces thickly coated 
with mucus in some cases, the temperature varying from 
101° to 104° F., rather pallid and watery mucous mem- 
branes, pulse variable, in most cases weak and impercep- 
tible, arrhythmical and sometimes intermittent, and a 
tumultuous heart, and shallow and rapid respirations. 
Two days later the abdominal symptoms had abated, but 
muscular symptoms had developed in the form of tetanic 
spasms. 

The patients were somewhat excited on being ap- 
proached, muscular tremors were produced. Several horses 
were stiff and stilty in their gait, their tails elevated and 
quivering ; in one case trismus, and all animals showed 
difficulty in swallowing, and erection of penis in geldings or 
of clitoris in mares. e 

The acute general spasms lasted about five minutes, 
and recurred every twenty or thirty minutes for three or 
four days. 

Three horses died, one in two days, another in six days, 
and a third in sixteen days after the first feed and all 
showed great weakness and lay down, dying without 4 
struggle. ‘Two further animals were lost later on. All the 
horses lost a lot of flesh and became very weak and most of 
them were unable to resume work for four or five weeks. 

The lesions found comprised a gastro-enteritis affecting 
the pylorus of the stomach and a variable portion of the 
intestine beginning at the duodenum and in proportion to 
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and in the two later cases there was either diphtheresis 
or ulceration of the stomach. The lungs were conzested 
and there was a small quantity of fluid in the pericardium. 
The ventricles of the heart were almost empty, while the 
auricles were distended. In one case there was evidence 
of a foreign-body pneumonia. 

The treatment consisted in giving stimulants such as 
sulphuric ether and strychnine subcutaneously to combat 
the cardiac changes and the use of an electuary containiny 
extr. belladona vir., mag. carb. and bismuth carb. as anti. 
spasmodics and gastro-intestinal sedatives. _Drenches were 
avoided. This was followed by a course of tonics. 


White gave an account of poisoning in four horses 
and two pigs by castor seeds. 


One horse died. A dose of not more than two ounces of 
the seeds sufficed to set up symptoms. In these cases the 
symptoms appeared within twenty-four hours and com- 
prised chiefly a rise of temperature to 103-105.2° F., rapid 
pulse rate, colicky pains, shiverin;: constant in the early 
stages,and fzces coated with mucus and passed in handfuls. 
One horse contracted acute laminitis from the poisoning ° 
and in one case there were what was described as fainting 
fits. 

The pigs were purging and vomiting and completely off 
their feed ; both recovered. 

Post-mortem examination revealed acute inflammation 
of the stomach and a thin yellow deposit on the mucous 
membrane of the small intestines. 

The treatment recommended was a moderate dose of 
oil, one half grain of arecoline, stimulating diuretics, 
combined with strychnine, followed by bitters and sodium 
sulphate. 

ander (44) has recorded certain experiments 
carried out in conjunction with Edwards on the 
effects of castor seeds fed to cattle, and they used 
not only Ricinus communis, but also R. sanguineus 


and R. zanzibariensis. 

They found that while one ounce and later three ounces 
of the seeds of R. communis given to a young calf set up 
a pale fluid and foetid diarrhoea which passed off in three 
days, larger doses four and a half to six ounces of the de- 
fatted seeds on the other hand caused the feces to become 
hard and dark for two or three days. A dose of twelve 
and a half ounces of the whole seeds and four days later 
eighteen ounces of pressed seeds were given to a second 
young calf; the whole seeds set up diarrhca, while the 
pressed seeds tended to make the feces hard and dark. 
A dose of fourteen ounces of the seeds of R. sanguineus 
and sixteen ounces of R. zanzibariensis was required to 
produce fatal results. 

A rise of temperature was noted only with R. sanguineus, 
while with both the last two species the symptoms con- 
sisted of great weakness, loss of appetite, diarrhoea, very 
weak frequent pulse, later emaciation, tucked up abdomen. 
Death occurred on the eighth day in the case of Ricinus 
sanguineus and on the third day with R. zanzibariensis. 
On post-mortem examination no gross abnormality was 
observed. In the first case there was some bright red 
congestion of the mucous membrane of the pyloric end 
of the stomach and for about two feet in the small intestine, 
while in the second case the congestion was noted in the 
latter half of the intestinal mucous membrane. No 
fragments of husks could be seen in the ingesta. 

avis (45) (1924) has recorded cases in a herd of 
Shorthorn cows due to feeding with a diet containing 
ground nut cake which contained a percentage of 
castor seed. 

Lander records a case of Croton seed poisoning in 


horses and pigs. 

The croton seeds had been passed through a mill whch 
was then used for grinding rations for these animals. 
In the pigs the only symptoms noted were vomiting and 
severe purgation. ‘There were no deaths. In the horses the 


the duration of the disease. The inflammation was acute | symptoms consisted of constant and very violent pur- 
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gation, accelerated breathing, sweating, pawing and 
crouching, a hard, wiry quick pulse, temperature of from 
103° to 105° F. Recovery took place in all cases save one ; 
nine horses received the food. 

The important symptom of this poisoning is the 
violent irritation of the intestines. 


Groupe 4.—Poisons not definitely classified or not 
classed within the last three groups. 


In this section probably the subject of bracken 
poisoning will have chief interest. Before dealing 
with that, however, reference is made to certain other 
poisonings which serve to introduce two extremely 
important and interesting facts prominently brought 
out by relatively recent investigations of Theiler and 
Stockman, namely, the occurrence in some instances 
of plant poisoning of (1) a so-called latent period, 
i.e., an interval elapsing between discontinuance of 
feeding upon the plant and appearance of symptoms, 
and (2) occurrence of fever. 


The first of these points has already been alluded 
to in dealing with ragwort. Taking other cases in 
which it has been brought out, reference may first 
be made to Lathyrism. Lander in a summarised 


account of this condition notes that several varieties | 


of the genus Lathyrus (such as dog-tooth pea, Indian 
or mutta pea) have proved poisonous. The condition 
is only produced when considerable portions of the 
pea enter into the ration over a prolonged period ; 
in man generally in the fourth month; in the 


horse fed exclusively on the pea, the 10th day, but | 


only towards about the 80th day when one or two 
quarts were given daily. A point of special interest, 
however, is that the malady may declare itself as 
long as 50 days after cessation of feeding on the 
peas. 


Andrews notes that the evidence as to the nature 
of the active principle is conflicting, both a tox- 
albumin and a volatile alkaloid having been des- 
cribed by different authors. 


Next may be taken the results of observations and 
experiments recorded by Stockman relative to poison- 


ing in cattle produced by feeding on meal or cake | 


prepared from soya bean after the extraction of the 
oil. From very wide inquiry made by him, the whole 


soya bean is not poisonous, and inquiry also showed | 


that soya extracted with naphtha does not cause | 


poisoning and it would appear that the trouble fol- 
lowed the use only of soya extracted with trich- 
lorethylene. Cases were experimentally produced by 
him at the laboratory by feeding cattle with extracted 
soya cake and meal. The symptoms and lesions in 
these cases were identical with cases occurring in the 
field, but very remarkable is the fact that they were 
also identical with those of so-called bracken poison- 
ing, and the illness was ushered in by a very high 
temperature, 106° to 109° F., which was maintained 
up to the approach of death. No species other than 
cattle suffered from feeding on this cake or meal, 


either in practice or at the laboratory. In both | 


experimental and natural cases the animals were 
receiving other foodstuffs; some went out to grass. 
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A feature to which we specially wish to draw 
attention is that the trouble sometimes did not show 
itself for three or four weeks after the feeding of the 
extracted soya meal or cake had been discontinued. 
This, Stockman notes, points to the poison being one 
which takes some time to act, although a poisonous 
dose is present in the system, and adds that it might 
also mean that the actual poison is manufactured 
inside the animal by a slow process from the extracted 
soya. In no case did the extracted soya produce 
a sudden effect; in all a considerable amount was 
consumed and a considerable time elapsed before 
signs of illness appeared. 

These observations bring out the two points above 
referred to (latent period and fever). 

Another set of investigations which are of the 
greatest importance in this connection and to which 
we wish to draw special attention, since not being 
carried out in this country they may have escaped the 
attention they merit, are those of Theiler (25 and 41) 
in South Africa relative to certain diseases occurring 
in that country, namely, “ Jagziekte ” in horses, or 
Crotalariosis equorum, “ Geel-dikkop ” or Tribulosis, 
a disease affecting particularly sheep, and Gousiekte of 
sheep. We also have to refer to the disease of cattle 
occurring in certain parts of Natal, locally known as 
“ staggers,” or as “pushing disease,” proved by 
Andrews to be due to poisoning by Matricaria nigel- 
leefolia. 

Jagziekte—so named because of the quickened 
breathing observed as one of the symptoms—is a 
disease that has been observed in horses and mules 
in certain regions of Natal. The main lesions occur 
in connection with the lungs and consist in destruction 
of the respiratory epithelium leading to vicarious or 
compensatory emphysema associated with formation 
of granulation tissue and proliferation of bronchioles. 
The chief outward symptoms are those of respiratory 
trouble. An extremely detailed description of symp- 
toms and lesions is given by Theiler. 

It is to be noted that the manifest symptoms are 
accompanied by a febrile reaction. 

This remarkable disease was actually first con- 
sidered to be an infectious diséase on account of its 
typical lesions, and in particular because of the fever 
reaction accompanying the other symptoms. 

Theiler, however, in an extensive series of experi- 
ments proved it to be caused by poisoning by a plant, 


‘the Crotalaria dura. 


We do not intend to enter into the details of these 
experiments. The results obtained from them, how- 
ever, conclusively confirmed that the Crotalaria dura 
was the cause of the disease and that it produced the 
disease as definitely after it had been autoclaved as 
when it was not sterilised. They also proved that 
a certain quantity of the plant must be consumed to 
produce the disease. The minimum quantity required 
was 46lbs. consumed in 23 days. Larger quantities 
fed for shorter periods likewise produced the disease. 
The disease was produced both by feeding the plant 
contained in the hay from the pasture or by mixing it 
with other food. 
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In these experiments it was found that the disease 
appeared after feeding had been discontinued and 
after a period that might be compared with the 
incubative period of an infectious disease. This 
period varied from 16 to 80 days, but it was considered 
that it might be set down on an average as 50 days. 

In the experimental horses an almost constant 
observation, with the exception of two hay-fed horses 
and the horse which receives the smaller quantities 
of the plant, was a slight fever during the feeding 
period, starting immediately when large daily quan- 
tities were fed and about eight to ten days later, when 
smaller quantities were given, and lasting maybe up 
to ten or twelve or even fourteen days. Then this 
reaction usually subsided and the temperature 
returned to normal, until the commencement of the 
final reaction indicating the onset of other symptoms. 

The final fever reaction, i.e., the one accompanied 
by the alarming respiratory symptoms was, in most 
cases the most severe and of an irregular kind. In the 
majority of cases the fever curve had a tendency to 
rise towards the end of the disease, but in some it had 
a descending tendency. ‘The temperature exacerba- 
tions could be said to be of moderate height both in 
the mornings and evenings, and only the final parox- 
ysms reached or passed the 105° F. line. 

The disease lasted from six to twenty-nine days. 
Here, as Theiler states, is the remarkable fact that the 
consumption of a plant produces a typical disease 
after what is comparable with an incubation period 
and a disease that is characterised by the presence of 
a fever. 

The disease named by Theiler, tribulosis—locally 
known as geel-dikkop or yellow thickhead—is one 
met in South Africa affecting particularly sheep. 

The cause of this disease remained undiscovered 
until Theiler’s experiments in 1917 definitely proved 
it to be poisoning by a plant, the Tribulus terrestris. 
The plant had been previously suspected, but earlier 
feeding experiments by others had proved negative. 
That was probably due to the fact shown by Theiler 
that the disease was set up by feeding the plant while 
green and succulent and in the flowering stage, but 
only when the sheep were at the same time kept 
exposed to hot, sunny weather. 

The most important symptoms and pathological 
changes in this condition are (1) exudation of serous 
fluid, at first clear, later golden yellow, into the 
subcutaneous tissue and dermis of the head region, 
followed by (2) necrosis of the epidermis ; (3) general 
icterus, and (4) a definite febrile reaction. The fever 
may appear before, with, or after the other clinical 
symptoms. In most cases it appeared after the 
onset of the swellings of the head, and the temperature 
curve recorded was of fairly typical character with 
the ascending limb usually longer than the descending 
one. The highest record in the morning was 103° F. 
and in the evening 106° F. The duration of the fever 
was on an average about a week or ten days. 

Gousiekte occurring in sheep in South Africa has 
been described by Theiler, du Toit, and Mitchell. It 
is defined by them as a disease of sheep caused by 
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feeding on a plant, Vangueria pygmwa. The plant 
contains a toxic principle which acts on the heart, 
giving rise to a productive myocarditis and subsequent 
dilatation of the ventricles; ending most frequently 
with failure of the heart. The term “ Gou,”’ meaning 
quick, refers to the sudden heart failure. Under 
ordinary conditions the animals frequently are not 
noted to be ill, but when handled in the usual way, 
sudden death occurs. The toxic substance contained 
in the plant has not been identified. 

In this case also a latent period between ingestion 
of the plant and appearance of symptoms is noted 
and this in one case after a single feed of 2lbs. was 
shown to be 37 days, and from statistical results of 
a number of other observations this is regarded as 
about the average length of the period. 

It is a non-febrile disease. They note that the 
toxicity of the plant varies in different years and 
even in one and the same year, and depends upon the 
quantity eaten as well as on the individual susceptibil- 
ity of the sheep, and further that it varies according 
to the locality where the plant has grown. ‘They 
considered climatic and tellurical conditions probably 
determined in the last instance the toxicity, but they 
were unable to determine these. 

The disease of cattle in Natal referred to above 
as proved by Andrews to be caused by ingestion of 
Matricaria nigelliefolia has been described by him 
in great detail in a paper which also gives an extre mely 
valuable survey of plant poisoning in general. 

Since we understand we shall have the good for- 
tune that he will open the discussion on this paper, 
it suffices here to note that it is a disease, the symp- 
toms of which are referable to disturbance of the 
central nervous system, and that in connection with 
it a latent period is also noticed which may be up to 
42 days. It is suggested by Andrews that the active 
principle of matricaria may be a volatile oil which he 
extracted from the plant. 


BRACKEN POISONING OR FERN POISONING 


This is a subject in regard to which there has been 
some controversy, especially about two years ago, 
when, through the medium of the Veterinary Record, 
considerable discussion of it occurred relative to cases 
of mortality in cattle in different parts of Great 
Britain at that time. In some communications 
doubt was expressed that bracken ever did give rise 
to poisoning of cattle under ordinary circumstances, 
and the suggestion was also made that probably 
some of the cases attributed to it were due rather to 
some acute bacterial infection and in at least some 
instances were actually cases of hemorrhagic sep- 
ticemia. With regard to the last point, it may be 
noted that in none of the available reports of bac- 
teriological investigations by veterinary authorities 
of some of the cases did there appear any evidence of 
the disease mentioned having been definitely diag- 
nosed. Craig emphasised at that time that we are 
not aware of any proved case of hemorrhagic sep- 
ticemia of cattle having been met with up to the 
present in Ireland. 
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We accept, however, the experiments of Stockman 
to have definitely proved that bracken, at any rate as 
growing in Great Britain, may be poisonous for cattle, 
and that symptoms and lesions identical with those 
observed in his experimental cases are also observed at 
times in cattle dying under natural circumstances 
and known at least to have had access to bracken. 
Even for a considerable time before those experiments 
were made, the plant was considered poisonous for 
cattle in certain cases by veterinarians in these 
countries, whose observations and judgment could be 
accepted. It may be well, however, to recall some 
of the points that arose for discussion out of that 
controversy and have them discussed at this meeting. 
These points were the following : 

1. Whether bracken poisoning ever occurred under 
natural circumstances? 2. Whether alleged cases 
of poisoning by bracken are really due to bracken 
or tormentil ? 5. How is it that the symptoms may 
develop some time after the animals are removed 
from land in which either of these grows? 4. Why 
no cases of supposed bracken poisoning should be 
seen for many years in a district and then several 
outbreaks occur in one year? 5. Whether bracken 
is poisonous only in the green or only in the dry 
condition, or both ? 

One writer challenged anyone to prove conclusively 
that he had seen a case of bracken poisoning occurring 
naturally in the domesticated animals. Another 
stated that it is difficult to convince certain farmers 
that bracken is the cause of trouble, these maintaining 
that animals have grazed on certain lands and have 
eaten bracken from time immemorial without any 
tradition having been handed down that bracken has 
proved harmful in the past, and that on upland farms 
young stock are habitually bedded on it and regularly 
partake of their bedding. A third stated that it is 
very difficult to believe that bracken can produce 
the symptoms and lesions when one thinks of the 
large number of ruminants that feed on it both green 
and dry, every year. 

Space does’ not permit of our recapitulating here 
important recorded observations or Stockman’s 
experiments in relation to the poisonous properties 
of the plant, but these have been previously fully 
reviewed in the Veterinary Record of May-June, 
1924. 

The symptoms and lesions of this condition may be 
given as summarised by Stockman. 


Symptoms. High temperature, up to 107° F.; 


loss of appetite ; trickling of blood from the mucous 
membranes of the eyes, nostrils, and vagina ; passage 
of very dark and foul dung, sometimes mixed with 
blood clots; swellings under the skin; occasionally 
lameness ; coma; and death usually in from twelve 
to seventy-two hours after the first appearance of 
symptoms. 

Lesions. The lesions observed were hemorrhages 
under the skin, varying from a pin head to a child’s 
head in size; also into the skeletal muscles, the 
muscular organs, such as the heart, and into the 
serous membranes, but in the latter case usually 
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petechial ; congestion of the bronchial membrane, 
and hemorrhages into the lung substance. The 
lesions of the stomach and intestines require special 
mention. The fourth stomach and the intestines are 
congested. On the mucous membrane innumerable 
small hemorrhages are present. There are also 
present in the stomach and intestines, particularly in 
the former, larger hemorrhages, about the size ofa 
sixpence, over which the mucous membrane has 
ruptured, leaving hemorrhagic ulcers. It seems to 
be from these ulcers that hemorrhage occurs into the 
intestinal tube. The latter may be thickened) by 
infiltrated blood, and clotted blood may form casts 
of the lumen. 

Certain suggestions that have been advanced by 
Stockman relative to bracken poisoning are worthy 
of repetition. He noted in feeding the plant that 
symptoms appear suddenly and do not seem to arise 
until the poison has definitely produced its action on 
the system, or as otherwise stated by him, the poison 
does not develop its explosive potentiality for some 
weeks and feeding must be continuous up to a certain 
period to bring it about. He has suggested in regard 
to the poison :— 

1. That it is usually present only in comparatively 
small amount. 

2. That it belongs to the class of vegetable toxins 
or phytotoxins like ricin, abrin, ete. 

3. That it is what is called cumulative. 

4. That, in addition to being cumulative, it 
requires a certain time to establish its full effect after 
which severe illness may begin in an explosive man- 
ner; it may be weeks after the poison has been 
withheld. 

5. That the toxic principle is the same as that 
present in soya bean meal and may be common in a 
varying degree to several other plants hitherto unsus- 
pected. 

6. That it is fairly resistant to heat. 

He further suggested that probably individuals 
vary in susceptibility since some cases develop later 
than in others in the same herd, and that possibly 
animals may acquire a resistance by a natural process 
of immunisation and that only"those die that have too 
brusquely and continuously fed on the poisonous 
substance. 

Relative to what has been above noted, it may be 
stated that it appears to us as — in regard to 
bracken growing in Great Britain :—-1. That bracken, 
at least in the green state and in er may be 
poisonous for cattle. 2. That poisoning occurs under 
natural circumstances. 

It also appears that the condition set up by feeding 
the plant is a true poisoning. 


The constant symptom of very high temperature 
that occurs in bracken poisoning is a very remarkable 
feature, but some of the previously noted investiga- 
tions of Theiler, and those of Stockman (46), relative 
to soya bean meal extracted with trichlorethylene, 
show that an elevation of temperature, or fever reac- 
tion, is a feature of certain other plant poisonings. 
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By the experiments in connection with bracken so 
far recorded it has not, however, been proved that 
there occurs in connection with bracken a so-called 
latent period, that is, an interval between discontinu- 
ance of feeding and the appearance of symptoms. It 
has only been shown that the symptoms have appeared 
when the plant was being fed continuously. 

To explain, however, some of the cases appearing 
to be bracken-poisoning occurring under natural 
circumstances, it is necessary to assume the existence 
of a latent period of at any rate some weeks. 


A latent period, extending up to three or four weeks, 
has been noted in the case of poisoning by soya bean 
meal extracted with trichlorethylene, a condition 
presenting symptoms and lesions identical with those 
of bracken poisoning and thought by Stockman 
probably due to the same toxic substance as present 
in bracken. It has also been shown above to be a 
feature of certain other plant poisonings. 

The nature of the poison has not been determined 
but it has been suggested by Stockman (47) that it 
is the same class of agent in both bracken and the 
soya meal referred to, and of the nature of a vegetable 
toxin or phytotoxin like ricin, crotin, abrin, etc. 

It also remains to be shown experimentally whether 
the plant is poisonous in the dried condition. 

There remains for consideration the observation 
that cases of bracken poisoning are noted largely in 
the autumn and may be in places where not previously 
encountered, although the plant was present there. 

That may be explainable partly or in some cases 
as due to lack of other vegetation on the pasture 
causing the animals to eat the plant, but from analogy 
it is possible that the plant contains more of the toxic 
principle at one period or under conditions not yet 
ascertained, such as variations of climatic and soil 
conditions. 

Hadwen and Bruce have described the occurrence of 
bracken poisoning in horses in Canada. From experi- 
ments made by them they consider ingestion of the 
dry bracken over a certain period and under certain 
conditions is the cause of the disease in horses, known 
locally as ‘‘ staggers,” and prevalent on the Pacific 
slopes for many years. Stockman (47) (1917) makes 
reference to their work, noting the fact that the symp- 
toms described by them (which are those of staggers, 
unthriftiness without loss of appetite, uncertain gait 
and loss of equilibrium) differ greatly from those 
described in cattle, except that the nerve centres are 
affected. An article by Hadwen and Bruce on the 
disease is reproduced in the Veterinary Journal of 
March, 1920. 

Blakeway (48) (1924) asks if bracken may be the 
cause of trouble he has encountered in pigs kept in 
the open on sandy soil where there is a lot of bracken. 
He does not indicate any symptoms of the conditions 
he refers to, but mentions that in all cases the pigs 
were in good condition but at post-mortem examina- 
tion the stomachs and bowels were more or less 
inflamed and contained a lot of bracken and sand. 

With regard to the weed tormentil (Potentilla 
tormentilla) that occurs along with bracken in many 








localities experiments by Stockman recorded in 
1909-10 were not convincing that it was a cause of 
trouble and we are not aware of any experiments 
having been recorded since then to show that it may be. 

It is not possible to make any more than a short 
reference to certain other plant poisonings which may 
occur in these countries. These are the following :— 


ACORN POISONING (Quercus species). 


The ingestion of large quantities of acorns has not 
infrequently been responsible for serious trouble in 
bovines, while other ruminants do not appear to be 
affected, perhaps because they do not take sufficient 
quantity. 

The usual explanations given of their action is that 
the tannic acid in the acorns by its astringent action 
causes acute digestive disturbances. Owing to the 
apparent immunity of certain animals it has been 
thought that that explanation is insufficient, but no 
other active principle has been found in the acorns to 
account for the trouble. The poisoning appears 
in the later autumn and early winter in places where 
acorns abound and the grass is very short and poor. 
Young bovines suffer most. Sometimes the symp- 
toms appear only after the acorns have been voided. 

The common symptoms shown comprise loss of 
appetite and rumination, staring coat and dry muzzle, 
great dulness, marked constipation followed by the 
passage of black, stinking, thick, occasionally blood- 
stained fluid feces, and grinding of the teeth, grunting 
and pain on pressure over the loins, fullness over the 
rumen, rarely the vomiting of acorns, and the passage 
of large quantities of colourless urine, occasionally 
hematuria. The pulse is weak and the temperature 
normal or subnormal and occasionally there is a 
mucous blood-stained discharge from the nostrils. 

The prognosis is often grave and the illness lasts 
from one to two weeks. Retraction of the eyeballs 
in their socket is a noticeable feature of severe cases. 

Brooks ( Veterinary Journal, February, 1912) 
noted: several outbreaks among young heifers. Of 
30 affected animals nine died. The lesions found 
consisted of the presence of an enormous quantity of 
food in the rumen, including acorns and acorn husks, 
and congestion and hemorrhagic spots over the 
mucous membrane, a rather empty condition of the 
omasum, which also presented a patchy congestion 
of the mucous membrane, intense inflammation of the 
abomasum and some inflammation of the small 
intestines, which contained inky black fluid material, 
sometimes blood tinged. 

The treatment consisted in the use of oleaginous 
laxatives and sedatives, such as belladonna internally 
to relieve the pain, followed by diffusible stimulants 
and demulcent gruels. 

Wynn Lloyd ( Veterinary Journal, 1920) attributes 
certain cases among young horses to this cause, and 
found partly digested acorns in the stomachs and 
intestines. 

These horses were out at grass in the winter and 
the pastures were poor and had a number of oak trees 
on and around them. 
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The symptoms shown consisted of great weakness 
and later complete prostration, muscular tremors, 
accelerated feeble pulse, injected mucous membranes 
and temperature varying from 99- 104° F. There was 
obstinate constipation, the faeces passed being dark- 
coloured and often coated with mucus. 

The remarkable feature of this trouble was noted in 
the urine, which was dark, coffee-coloured and flaky, 
leaving a considerable mucous sediment on standing. 
At the autopsy no intestinal lesions were found, but 
there was always a quantity of dark-coloured urine 
in the bladder. 


Water Dropwort ((nanthe crocata). 


References to the effect that poisoning by this 
plant is rather frequent. exist, but descriptions of 
few cases appear. 

In the Veterinarian of 1873 there is reproduced 
from the Lancet a record by the late Sir Charles 
Cameron, Dublin. Seventy-four oxen were at the 
end of April turned into a demesne. In a few days 
the animals began to sicken and in about a week 
forty-three died. A veterinarian, Mr. Keyes, saw 
some of the animals and stated that in most cases 
death occurred very soon after illness was observed. 
Symptoms described are :—Foaming at the mouth, 
distended nostrils, shivering at the loins and hind 
extremities and tetanic spasms, the neck being curved 
laterally. Some rolled in a circle for several minutes, 
and then fell and died instantaneously. 


In the ingesta of the rumen of one dead animal, 
Cameron found numerous fragments of a plant which 
he suspected to be water dropwort (O. crocata), and 
on sending for some of the herbage of the demesne, 
found this to contain a large proportion of that plant. 

Lander notes that should death not occur in O. 
crocata poisoning the paralysis persists, and that 
Hoare saw cows poisoned by the roots left in a field 
after a flood and observed well-marked delirium 
succeeded by rapid death. 

Gillam (1906) records a case of poisoning of some 
sheep attributed to the same plant and notes that the 
symptoms were very much like those of hemlock 
poisoning, but in addition there was a great deal of 
straining and green fcetid diarrhcea. 

In the Veterinary Record of May 14th, 1921, is 
an extract from the Northern Chronicle, reporting the 
death of three cows and a stirk in North Uist; it is 
stated that the death of the animal was attributed by 
Mr. Brown, of the Veterinary Department, Agricul- 
tural College at Aberdeen, to eating the roots of a 
variety of water dropwort. 

The active principle has been stated to be an 
amorphous neutral product, cenanthotoxin, obtain- 
able from the root and resembling cicutoxin. Inves- 
tigation by Tutin (quoted by Long), who examined 
entire dried plants collected in early spring, con- 
firmed the finding that the toxic principle is a neutral 
resin, which in the absence of more definite know- 
ledge concerning it was given no name or formula 
by Tutin. 
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In 1918 the poisonous properties of (&nanthe 
crocata were discussed in Nature in relation to a 
communication that cattle in Co. Wexford, Ireland, 
had been observed eating this plant without any 
injury resulting. It was mentioned that while the 
plant is considered by most authorities highly poison- 
ous for cattle, at the same time well-confirmed 
observations existed of no ill-effect following eating 
of it, and that therefore it would seem that the plant 
is a dangerous poison in some districts, but not in 
others. 


CowBANE OR WateR HEMLOCK (Cicuta virosa). 


Addison (1911) attributed to this plant the poison- 
ing of cattle at Clones, Ireland, through eating the 
roots which had drifted to the side of a lake. The 
animals were lying on their right side, head extended 
and rspirations very hurried. Froth had collected 
at the mouth and nostrils and there was tympanitis, 
which greatly increased before death. The limbs 
were extended, and alternately stiffened and relaxed. 
Some animals appeared to have died without a 
struggle. The post-mortem did not reveal anything. 
There was no gastric irritation and there were no 
extravasations of blood (Lander). 

The active principle of the plant is not definitely 
known, but has been stated to be cicutoxin, a bitter, 
resinous substance, classed by Cushny in the picro- 
toxin group, and Long adds the alkaloid cicutine 
and oil of cicuta. The roots, Lander notes, contain 


no volatile alkaloid. 

Relative to poisoning by Water Dropwort and Cowbane 
or Water Hemlock it appears of interest to append the 
following extract from Cushny with reference to picrotoxin. 

Picrotoxin, he states, is the best known member of a 
group of convulsive poisons which closely resemble each 
other in action but of whose chemistry little is known 
beyond the fact that they are devoid of nitrogen. It is 
derived from the Amamirta paniculata (Amamirta 
cocculus, Menispermum cocculus) and is a_ neutral 
indifferent body Other poisons resembling pic- 
rotoxin are cicutoxin derived from the cicuta virosa, 
or water hemlock and probably from other species oi 
cicuta, cenanthotoxin the active principle of cenanthe 
crocata, water-dropwort or dead tongue........ 

The symptoms which are often somewhat late in 
appearing are very similar in all classes of vertebrates. 

Having noted those observed*in man, he states :— 
Similar effects are noted in the lower mammals. After 
a preliminary stage in which twitching of the muscles and 
vomiting often occur, and in which the respiration is 
accelerated, while the pulse is slow, a violent empros- 
thotonic convulsion sets in, but soon changes to clonic 


‘movements, these may last some time, but ‘eventually 


become weaker and give place to a condition of quiet and 
depression. 

An increase in the reflex excitability is noticeable during 
this interval, the animal is easily startled and occasional 
twitching of the muscles may be observed. Very soon a 
second convulsion sets in and this may be fatal from 
asphyxia but the symptoms often continue for an hour or 
more, violent spasms alternating with periods of depression 
and collapse. 

The clonic convulsions of picrotoxin poisoning are alto- 
gether different from those of strychnine and other similar 
bodies, which produce prolonged tonic convulsions, 
and it was early surmised that the members of this series 
act on a different part of the central nervous system. 
ee In mammals the convulsions are less typical 
when the cerebral hemispheres are removed and disappear 
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when the pons is destroyed... . . the chief effects 
arising from the cerbrum and mid-brain. The stimulation 
of the medulla is seen in the acceleration of the respiration, 
in the slow pulse which is due to inhibitory action, in a 
very marked rise of blood pressure, and in vomiting and 
salivation. 

SAVIN. 

Lander notes that poisoning by savin has been 
reported by Gamgee (1855) in mares, by Fuller (1860) 
in horses, and by Moir (1862) in a horse, and that 
savin contains essential turpentine oils. 


Spurce-Lauret (Daphne laureola). 

Lander has investigated cases of poisoning observed 
in two horses by Sparrow and Parsons respectively. 

Long states that all parts of the plant (and also 
of Mezereon (Daphne mezereum) ,are poisonous, especi- 
ally the bark and berries, and that they contain the 
poisonous glucoside Daphnin, an acrid resin mezerein, 
and a vesicating fatty oil. 
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DISCUSSION. 

Dr. W. H. Anprews, in opening the discussion, 
said : The authors of this paper have been faced with 
the task of dealing with a very wide subject within 
very small compass, and I wish first to congratulate 
them on the choice and arrangement of their material. 
They have given us the main facts connected with 
plant poisoning in Great Britain in a very convenient 
form, and | am sure that most of us will be glad to 
keep this paper close at hand for future reference. 

Most definitions of poisons or poisoning refer to the 
effects of small or relatively small amounts of sub- 
stances, but we know of a number of conditions which 
must certainly be classed as intoxications or poisonings 
(of a chronic or slowly developing nature), and which 
are induced only by amounts that would not ordinarily 
be considered small at all. For this reason [| much 
prefer the authors’ use of the term “ moderate doses,” 
but I consider that we need a wider definition, although 
it is almost impossible to get a really satisfactory 
or perfect one. 

Excluding the cases of injuries inflicted by plants 
which have not been ingested (since, apart from 
mechanical effects, these are of little importance in 
veterinary pathology), one might perhaps suggest the 
following as a practical or working definition: A 
poisonous plant is one which, when ingested by an 
animal in an amount to which such an animal may have 
access, and which it is liable to consume, is capable of 
causing injury that is not mechanical, or due to the 
mere bulk of the material. 

Whatever its defects, this definition has at least the 
merit of calling attention to two of the most important 
factors in connection with poisoning. 

A poison is commonly understood to act ina chemical 
way, but we may perhaps more accurately consider the 
mode of action to be chemical or physico-chemical, 
and we may exclude from consideration mechanical 
effects in general. One would naturally exclude 
mere malnutrition due to dietary deficiences, and ill- 
defined disturbances of health caused by diets which 
are improperly balanced or badly adapted to the 
requirements (and digestive powers) of particular 
species of animals. But between such conditions 
as these, and the conditions which we can definitely 
recognise as intoxications, there is a whole series of 
intermediate cases which leave us in some doubt. 

For example, we all know that wheat is a valuable 
foodstuff for horses which are accustomed to its 
consumption, and that for horses which are not so 
accustomed its use is attended with considerable 
danger. Moreover, the ill-effects are induced by 
amounts which are not excessively bulky—-amounts 
that would by quite harmless if composed of the grain 
to which the animal was habituated, and also amounts 
that are actually harmless to horses usually fed on 
wheat. 

All of us are quite familiar with various examples 
of the dangers which may attend sudden changes of 
diet, but from the theoretical standpoint one might 
consider wheat to be poisonous for many equines, 
although tolerance can be rapidly and easily estab- 
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lished, and although the grain forms a valuable food- 
stuff for the tolerant individual, 

In speaking of poisonous plants, we refer to plants 
which, when growing under normal conditions, are 
liable to contain some poisonous principle, or some 
substanee which easily gives rise to such a principle 
when ingested by an animal. 

As far as I am aware, the soya plant has not been 
shown to be poisonous in this sense, but the authors 
have done well to refer to soya meal and cake ; the 
intoxication associated with this product is both 
interesting and important, and it is of particular 
theoretical interest since it appears from Stockman’s 
work that the whole soya bean is not poisonous, 
and that only one special form of treatment renders 
the products dangerous. | do not know whether any 
experimental study has been made of the soya plant 
itself, in the different stages of its growth, but such a 
study would certainly have much interest. 

One would not ordinarily classify under the heading 
of plant poisoning those cases in which a plant, nor- 
mally harmless, becomes dangerous when infected 
with some parasite, e.g., the common infestation of 
rye with ergot, and the fungus infection of paspalum 
grass recently described in Natal by Mitchell. In 
such cases one ascribes the toxic effects to the parasite 
rather than to the plant, but the fairly common associa- 
tion of particular plants with such infestations is 
always worth recalling when considering the subject 
of pastures and poisoning. 

The possible appearance in dead plants or plant 
products of toxic substances, arising as a result of the 
growth of saprophytic bacteria and fungi, lies beyond 
the range of the subject under discussion. It deserves 
passing mention, however, partly because such a pro- 
cess has very often been suggested as the cause of 
intoxications apparently induced by plants or plant 
products usually regarded as quite harmless, and partly 
because of the uncertainty associated with a large 
number of the reported cases, and the small amount of 
experimental evidence on which one can base any 
definite opinions. The infection of vegetable material 
with B. botulinus is one question of this type which 
has received considerable attention, and Mitchell in 
South Africa has proved definitely the connection 
between a bovine disease characterised by nervous 
symptoms, and sometimes ending in paralysis and 
death, and the infection of maize with a fungus, 
Diplodia zea. 

There appears to be need for more definite work 
in connection with some of the common moulds 
infesting animal foodstuffs. 

In addition to giving much information in a sum- 
marised form, Professors Craig and Kehoe have laid 
stress on certain points which they obviously consider 
to be of considerable importance. I agree entirely 
with their views on these particular points, and | 
think that I can best occupy the time at my disposal 
by referring to some of them at somewhat greater 
length. 

With respect to the occurrence of fever, we certainly 
have to add to our list of the symptoms of plant 
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poisoning one especially associated with bacterial 
invasions. ‘The occurrence of raised temperatures 
during the course of an attack of some form of poison- 
ing is not altogether a new observation, but some of 
the more recent work has revealed the occurrence, 
in certain instances, of fever of a more striking intensity, 
and also of greater constancy. 

Very considerable importance, as well as great 
theoretical interest, may be claimed for the intoxica- 
tions which have a latent period, and which in most 
cases are induced only by consumption of the material 
over a comparatively ‘long period, For example, 
in experiments with Matricaria nigellefolia, even 
comparatively large amounts of the plant failed to 
induce symptoms earlier than the 20th day after the 
commencement of the feeding and, more important 
still, the period elapsing between the consumption 
of the last dose of the material and the appearance 
of the first symptoms was liable to be as long as 42 
days. In the case of Senecio latifolius, Theiler found 
that this latent period may even exceed 90 days. 

Here again, the fact of the occurrence of such 
conditions is not altogether new ; more than 30 years 
ago some work with certain organic compounds of 
mercury indicated that the toxic effects might be 
considerably delayed, and many years have elapsed 
since observations indicated that there is a latent 
period in lathyrism. 

But these facts were not widely noted, and their 
significance was hardly appreciated, whereas to-day, 
thanks particularly to the work of Theiler and of 
Stockman, we know that a number of such conditions 
oceur, and that they may cause very severe losses and 
constitute important economic problems. 

| think that one of the most important aspects 
of this question is the increased difficulty in such cases 
of tracing the connection between cause and effect. 
It may well happen that animals which have been 
-ating a certain plant, may have been moved before the 
symptoms of illness appear ; they may then have spent 
several weeks in another field, or in a different and 
distant area. Even when the animals continue to 
graze on the same area, the difficulties may be con- 
siderable, and in a particular figld it may be almost 
impossible to find a plant which was comparatively 
abundant there only a few weeks previously. It is 
clear that where an intoxication is induced only by 
long-continued feeding, and especially when there is a 


(potential) latent period, the plant which. causes it 


may well escape all suspicion for many years; moreover, 
even experimental tests are very liable to fail to reveal 
its peculiar type of action, unless the possibilities in 
this connection are fully appreciated. 

On the theoretical side such conditions have great 
interest, and must affect our conception of the nature 
of chronic poisoning. The commonest view is that 
chronic poisoning is due to the accumulation of the 
particular poison within the animal body,the symptoms 
appearing when a certain concentration is attained in 
the body fluids generally, or in some special region. 

The occurrence of comparatively long latent periods 
seems to indicate that in some forms of chronic poison- 
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ing, at least part of the delay in the appearance of 
symptoms is due, not to the fact that the poison has 
not yet attained a sufficiently high concentration, 
but rather to the fact that the progressive injuries, 
due to the poison already absorbed, are not yet 
sufficiently advanced. 

We do not know whether any considerable accumu- 
lation of poison occurs at all, in the plant poisonings of 
this nature ; no observations on this point have been 
made, and in most instances they could not be made, 
since the active principles involved have not yet 
been identified. 

In some instances it has been found that, to induce 
an intoxication, it is necessary to continue the feeding 
on a certain plant for some particular period of time, 
and it may well be that the prolongation of the feeding 
period is necessary merely to ensure the ingestion of a 
sufficiently large amount of the poison. It is by no 
means certain, however, that this is the true and 
complete explanation, and it is quite possible that the 
length of time during which the animal’s tissues are 
exposed to the action of recently absorbed poison, 
may be a very important (and even the main) factor. 

During the course of experiments with a substance 
which he had isolated from the thyroid gland, Kendal 
found that the actual amount administered to an 
animal, and therefore the actual concentration 
attained in its body fluids, was of less importance 
than the length of time during which its tissues were 
exposed to an abnormally high concentration. He 
found that a really large amount of the substance, if 
administered in one dose, would cause only a temporary 
and not very serious disturbance of health, whereas 
a much smaller total amount might cause serious 
illness and death if given over the course of some days 
in a successiuu of comparatively small doses. 
The time factor may play a very important réle in the 
causation of some of the chronic intoxications, but 
we really know very little of the processes involved in 
this type of poisoning. 

The real nature of these delayed poisonings is an 
interesting problem on which future research should 
throw some much-needed light ; at present we have 
not the data on which to establish any reliable views, 
and attempts at explanation are merely speculations, 
but the possibilities are of great interest. 

We know that even five days may elapse before the 
appearance of symptoms due to the ingestion of a 
single large dose of phosphorus, although the period 
is usually very short, and in cirrhosis of the liver 
following an attack of acute phosphorus poisoning 
we have an example of a progressive lesion which 
continues to develop after the intake of the poison has 
ceased. 

It is possible that the delay in the appearance of 
symptoms in some forms of intoxication is due to the 
fact that the direct cause of the symptoms is not the 
poison itself but some abnormal body which is gradually 
formed and accumulates in the poisoned organism. 
Such a harmful product might result from the dis- 
ordered metabolism of the injured cells, or it might 
be a substance that is normally formed in certain cells 
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of the body, but under conditions of health is always 
further changed into some harmless form ; the direct 
cause of the symptoms in the latter case would be the 
failure of the injured cells to remove or modify some 
normal but toxic intermediate product of metabolism. 

The poison entering the body may perhaps be taken 
up by some tissue, which later breaks down under its 
influence and liberates it, and there is some evidence 
to suggest that in some of these intoxications such 
a part is played by the liver. In such cases the delayed 
effects may be due to the direct action of the poison 
on tissues previously protected from it, or they may 
result from the injury to the retaining tissue. 

The tissue particularly affected by a poison might 
be one that normally exercises some important 
influence on other tissues of the body through the 
medium of a hormone, and in such a case one would 
expect the effects to be of a cumulative nature. 
It is also possible that in some instances the poison, 
soon after its absorption, inflicts injuries which are 
revealed only when the body is subjected to adverse 
conditions, or when some excessive demand is made 
on it. 

These slowly developing intoxications, which | 
have ventured to discuss at considerable (and possibly 
excessive) length, are of great theoretical interest, 
and they have been proved to have considerable 
economic importance for some countries overseas. 
I believe that one can claim with confidence that they 
deserve our careful attention in Great Britain itself, 
and their importance in this country may be much 
greater than most of us suspect. In the first place we 
have to remember that we import considerable quan- 
tities of animal foodstuffs from foreign countries, 
and it may be assumed that our importations are likely 
to increase in the future. 

Secondly, we already have evidence of the occur- 
rence in Great Britain of intoxications of this type. 
Poisoning of stock by ragwort has long been known 
to occur in certain years, and Williams refers to wide- 
spread outbreaks appearing as far back as 1787 and 
1800. It was shown by Stockman in 1917 that in 
ragwort poisoning there may be a latent period of 
as much as three weeks and in 1916 he found the latent 
period associated with poisoning by soya meal (after 
extraction with trichlorethylene) to be even longer. 
It appears to be very probable that bracken poisoning 
is of the same type, and it is certainly at least possible 
that several similar conditions may occur fairly 
frequently, although we have not yet recognised their 
nature. 

With respect to variations in toxicity observed 
in connection with one plant species, it may be noted 
that all the plants assigned to one species do not necess- 
arily show identical characters. In a number of cases, 
the occurrence within a species of several different 
varieties is well recognised. Moreover, our present 
classification is by no means final, and we know that 
re-examination of a series of plants may lead to the 
recognition of new varieties, or to the separation of 
new species. It is immaterial to us, as veterinarians, 
whether the morphological variations recognisable in 
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plants of some particular type are considered to be of 
specific or only of a varietal character; we are in- 
timately concerned, however, with the variations in 
toxicity which may very conceivably be associated 
with some of these recognisable differences. 

To illustrate this point, it may be remarked that 
conflicting results have been obtained in some of the 
experimental work carried out with certain species of 
Senecio, and some of the evidence relating to the 
effect of castor oil beans on the human subject is 
also difficult to reconcile ; serious effects have been 
recorded after the ingestion by man of only one or 
two beans, whereas in some areas children commonly 
consume a number of beans, apparently with impunity. 

One must recognise, of course, that such differences 
in toxicity may be due to factors connected with the 
soil, climate, etc., but I have learned from botanists 
that some of the species of Senecio, and the species 
Ricinus communis, embrace individuals which show 
quite well-marked morphological differences, and we 
have at least to recognise that we are dealing with a 
number of varieties. 

The stage of growth of a plant is often an important 
factor, as very great differences in toxicity may occur 
between plants in the pre-flowering, flowering and 
post-flowering stages. 

The age of the leaves has been said to be an impor- 
tant factor in the case of the yew, and, from work 
(not yet published) carried out by some of my former 
colleagues at Pretoria, it appears that the difference in 
toxicity between young and old leaves is really striking 
in the case of the South African Gift-blaar. 

The effect of drying on the toxicity of a plant, 
and therefore the degree of importance which must 
be attached to its possible inclusion in hay, is obviously 
a point which should bé definitely established in 
connection with all of the more important of the 
poisonous plants infesting pastures. 

The total amount consumed is obviously of impor- 
tance in connection with all forms of poisoning; in 
the case of some of the chronic forms, however, the 
effects of comparatively small amounts probably vary 
considerably with the size of the quantities consumed 
at one feed, and the length of the intervals of time 
between successive feeds. 

Where a plant contains more than one active 
principle, the effects induced by large and small] doses 
respectively may be quite strikingly different, instead 
of merely showing the difference in intensity of 
effect that would ordinarily be expected. 


A particularly good example of this is furnished by | 


the root of Adenia (Modecca) digitata, which contains 
both a cyanogenetic glucoside (along with an enzyme) 
and a phyto-toxin. A large dose of this root (if fresh) 
would cause the early appearance of dyspnoea, and 
death from poisoning by hydrocyanic acid; with a 
much smaller dose the prussic acid effect might be so 
slight as entirely to escape notice, but the slower 
acting phyto-toxin would then have time to induce its 
characteristic effects, and signs of severe gastro- 
enteritis would be seen. 
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It is worth noting also that in this case the prussic 
acid effect would be slight or negligible with old or 
dried material, even in large doses. 

With respect to the important differences in sus- 
ceptibility which may be shown by different animal 
species, Professors Craig and Kehoe have quoted the 
case of beechnut meal. A very striking case is that of 
Matricaria nigellafolia, which has been shown to 
vause fatal intoxication in bovines, although it was 
found not to be poisonous for horses, sheep, goats, 
pigs, dogs, rabbits and guinea pigs. 

Anyone who feels any deep interest in the subject 
of poisonous plants, and who reads the literature on 
this subject carefully and critically, will most certainly 
be led to join Professors Craig and Kehoe in deploring 
the comparatively very small amount of definite 
experimental work that has been done. Careful and 
detailed observations have been made in connection 
with a limited number of plants that contain active 
principles which are of some importance as therapeutic 
agents, although even in some of these cases there is 
still need for much additional information. 

Apart from these medicinal plants, there are com- 
paratively few that have been subjected to definite tests 
of any kind, and what we generally accept as facts 
are in very many cases merely assumptions based on 
evidence which is often by no means conclusive, 
and whch is sometimes very doubtful indeed. 

Of the plants mentioned in books on this subject, 
a considerable proportion have never been definitely 
shown to be poisonous at all, and in most of the books 
one will find repeated allusions to the absence, in many 
cases, of definite and reliable data. In fact, it can be 
said that a considerable number of plants which are 
generally recognised as poisonous, have been con- 
victed on a kind of evidence that would not be ac- 
cepted as real evidence at all, were one attempting to 
establish some micro-organism as the cause of a 
disease. 

In a considerable number of instances the evidence 
that some plant was responsible for certain cases of 
illness, or certain deaths, appears to have no more solid 
foundation than the following : 

(a) No other cause was found. 

(b) The particular plant was growing or lying in 
the vicinity, and was known to have been eaten— and 
even the fact that some was actually consumed is not 
always recorded. 

We cannot claim that the precise cause is deter- 


‘mined in practically all cases of illness caused by 


micro-organisms or larger parasites. Moreover, in 
very many cases no careful and complete chemical 
examination has been made; the possibilities of 
poisoning by inorganic substances have not been 
satisfactorily excluded, and mineral poisoning is 
certainly liable to occur at times in such unlikely 
places, and under such circumstances, that the 
stock-owner believes it to be impossible. 

Even if the cases of illness are actually due to plant 
poisoning, there is still the possibility—-by no means 
remote—that the cause is some other plant, and it 
may be some quite common plant which has never 
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been suspected, and which is not usually eaten by 
animals, or which is generally taken only in compara- 
tively small and harmless amounts. 

Ewart, writing of Australian poisonous plants, 
pointed out that there is a tendency, when faced with 
an outbreak of disease of obscure origin, to select 
one of the nearest plants as the scapegoat, and the 
evil reputation of that plant is apt to spread far afield. 
When other obscure outbreaks are under investigation, 
and a search is made of the areas concerned for 
poisonous plants, in some cases the same plant will 
very naturally be found again, and there will now 
appear to be corroborative evidence, although both 
the original and the subsequent suspicions may have 
been quite without justification. 

As a matter of Tact, even if we accept this kind of 
evidence as fairly reliable, we find that remarkably 
little is to be found in the literature to support the 
cases against some plants which are generally accepted 
as having been found to be poisonous. 

One must admit, of course, that in some instances 
there are circumstances in connection with out- 
breaks of illness that enable us to feel practically 


certain that some particular plant was the cause, | 
but in the majority of outbreaks no such certainty | 


can be felt, and we are really unable to claim with 
confidence that any plant is poisonous, until and 
unless it has been proved to be so by a carefully 
arranged test. 

Long remarks that, “it is highly probable that 
under ordinary conditions many of the plants commonly 
reputed to be poisonous are really almost or quite 
harmless.” I certainly believe it to be extremely 
likely that definite biological tests would eliminate 
a considerable proportion of the plants on our lists 
of those known or suspected to be poisonous, but that 
there are almost certainly others, at present deemed 
quite harmless, which will eventually have to be 
added. 

It appears to be very probable that some other 
agency may have been the cause of a number of cases 
of illness ascribed to plant poisoning, but on the other 
hand it is very likely that some cases of poisoning by a 
certain plant are attributed to the action of some other 
plant, or to a bacterial cause. In obscure cases one 
should never forget that there is a certain risk’ of 
attaching importance to the finding of bacteria 
which are merely secondary (and perhaps only post- 
mortem) invaders. 


In connection with the question of diagnosis, 
the symptoms of some conditions are sometimes said 
to have been characteristic of plant poisoning, but 
I do not believe that any train of symptoms can be 
regarded as typical or characteristic, although, in 
conjunction with some special set of circumstances, 
they may be very suggestive. 


Everyone is familiar with the gastro-enteritis, and 
possibly nephritis, associated with irritant poisoning, 
but in many cases of gastro-enteritis one certainly 
could not determine by purely clinical methods, 
or from the naked-eye appearance of the lesions, 
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whether the cause was the ingestion of an irritant, 
or the invasion of the body by some micro-organism, 

In some forms of plant poisoning the nervous 
symptoms are fairly characteristic, but in many forms 
they differ little from those which may be seen in 
cases of quite another nature. 

When it is remembered that we have definite proof 
that plant intoxications may be associated with such 
symptoms as high fever, with localised cutaneous 
lesions, and even with a chronic broncho-pneumonia, 
it is clear that such intoxications may appear in many 
different clinical forms, and we must admit that 
diagnosis may be a matter of great difficulty. 

There are very wide gaps in our knowledge of poison- 
ous plants, and much experimental work is essential 
if we are ever to fill them. We have not only to 
eliminate from our lists the plants which are only 
slightly, if at all, poisonous, and to add_ hitherto 
unsuspected members of the group ; there is much that 
we do not know in connection with plants which are 
definitely known to cause poisoning, and Professors 
Craig and Kehoe have drawn our attention to the 
urgent need of more knowledge in connection with such 
common objects as yew leaves, potatoes and linseed. 

Research on such problems is apt to be expensive, 
more especially since in a number of instances it would 
be necessary to utilise some of the domestic animals 
themselves, and not small laboratory animals, as 
experimental subjects. The amount of such work that 
could be done would naturally, under the most 
favourable conditions, be limited; and the relative 
importance of plant poisoning as a source of economic 
loss, has an important bearing on this aspect of the 
question. 

It is probably impossible to form any accurate 
estimate of the amount lost annually in Great Britain 
from the poisoning of stock by plants; as far as | 
am aware, no statistics on this subject are available, 
and the difficulties of differential diagnosis are so 
great that any statistics would have to be considered 
as no more than approximately accurate. 

Long states that, “* deaths are sufficiently numerous 
to make it certain that financial losses are in the 
aggregate very heavy.” He also considers it to be 
extremely likely that many fatal cases of plant poison- 
ing are not recognised as such, and I believe that this 
is very probable indeed, especially as there may 
well be some forms of chronic poisoning which have 
not yet been discovered. 

There are many points which can only be settled 
by carrying out properly controlled tests on suitable 
animals, and other aspects of the problem require the 
attention of the chemist and the botanist, but 
veterinary practitioners can contribute a large amount 
of valuable material and knowledge. The men who 
work in laboratories must naturally depend on the 
practitioners to draw their attention to the problems 
which are encountered, and to supply suitable material ; 
and indeed it can hardly be necessary to remark 
that the greatest success will always be attained 
through the co-operation of laboratory and _ field 
workers. 
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Apart from actual co-operation with experimental 
work, however, the practitioner can do much to advance 
knowledge and aid his fellows by publishing records 
of his cases. We owe much to those who have 
contributed to our literature in the past, but, as Messrs. 
Craig and Kehoe have remarked, we must sincerely 
deplore the fact that published records are by no 
means as numerous as they should be, and I fear that 
many of the most interesting and instructive 
experiences are never committed to paper. 

It may happen that a practitioner encounters some 
interesting cases under conditions which suggest, 
more or less strongly, that a certain plant is the cause 
of the trouble, but, feeling that there is an element of 
doubt, he may refrain from publishing his records. 

Such records ought certainly to be published ; 
for although it might be impossible to establish 
the diagnosis with certainty, without performing 
experiments for which a practitioner has neither the 
time nor the facilities, yet such records may have very 
great value, and they are not in any sense misleading, 
as long as the evidence on which the diagnosis was 
based is fully stated. 

There are some aspects of the problem on which 
only the workers in the field can enlighten us, and those 
in actual contact with natural conditions can furnish 
most important data relating to the extent to which 
particular plants are eaten, and the conditions under 
which they are liable to cause illness. 

We know that animals may graze for years on pas- 
tures carrying some poisonous plant in great abundance, 
and no harm whatever may result; on the other 
hand, very serious losses may suddenly be sustained 
on the same pastures, or on some pasture on which the 
plant is only sparsely represented. 

There is no doubt that, the commonest cause of the 
consumption of a poisonous plant is hunger, due to a 
relative scarcity of other and more palatable vegeta- 
tion. This in turn is most commonly due to drought, 
especially in some countries overseas, but also in 
Great Britain. Williams records outbreaks of rag- 
wort poisoning in the years 1787 and 1800, owing to 
the hot and dry summers which were experienced, 
and Lander refers the acorn poisoning of 1911 to the 
same predisposing cause. 


As we had a long and dry spell during the earlier 
portion of the summer, it would be of interest to learn 
whether practitioners have encountered an increased 


number of cases of poisoning during (or after) this. 


season. 


Animals which are or have been travelling, seem to 
be very liable to consume poisonous plants, perhaps 
because they are usually hungry and tend to eat 
more rapidly. One must alsobearin mind the 
possibility of depraved appetite playing a part, 
and in this connection we may recall with interest the 
work of Theiler and his co-workers in which it has 
been shown that a phosphorus deficiency in the diet 
affects cattle much more rapidly and markedly than 
the other domestic animals, and causes them to develop 
an aggravated form of pica. 


THE VETERINARY RECORD 





821 


The conditions under which animals are liable to 
eat poisonous plants, or to consume them in unusually 
large amoumts, are of considerable practical import- 
ance, and are of very great theoretical interest also. This 
important problem is one about which we have still 
much to learn, however, and it is one on which the 
records and observations of the practitioner should 
throw a good deal of light. 


The Prestpent (Mr. A. Gofton): This is a very 
important subject and I have no doubt that a good 
many will desire to let us hear something of. their 
experiences or to ask questions on certain points 
which they would like to have cleared up. 


Mr. L. C. Maguire: In discussing this paper on 
“ Plant Poisoning,” I shall only deal with cases with 
which I have come into actual contact—I do not feel 
capable of discussing cases which I have not seen. 
The first case is of yew poisoning. In my experience yew 
is not so quickly fatal after ingestion as the authors 
describe. Last year I] saw two cases occur in heifers 
from clippings thrown on to the pasture. The symp- 
toms were: staring coat, frothing at the mouth, 
the animals walking blindly into stationary objects, 
stumbling on to the knees and sometimes on to the 
head, acute gastro-enteritis with violent diarrhea. 
One animal lasted for 15 hours and the other for 21 
hours. Post-mortem examination revealed the yew 
plant in the stomach. The next is poisoning by 
Solanum dulcamara. | have seen three cases of poison- 
ing by this plant—two were in cows on the same farm 
and the third case occurred on the 7th of this month 
in a valuable hunter. The symptoms were similar to 
those described here, with the exception of dilated 
pupils; other symptoms were staggering gait, ex- 
treme congestion of the mucous membrane of the eyes, 
and frequent urination. The animal appeared totally 
blind, walking into any stationary object. With 
treatment the two cases first mentioned recovered, 
but I was not so successful with the horse, The horse, 
which was brought into a shed, would remain standing 
for a few minutes with the head practically on the 
ground. He would then press his nose against the 
boards of the shed. On three different occasions he 
pressed so blindly forward that he pushed completely 
through the wall. The aninial was noticed to be 
affected at 1 p.m., and he remained more or less in the 
same condition until 8 o’clock on the following morn- 
ing. He then became comatose and died at 9 o'clock. 


The stomach was full of the green leaves of the plant 
and berries—some green and some red. 


After some preliminary remarks dealing with 
bracken poisoning, the authors uphold the theory 
that the ingestion of this plant may give rise to the 
appearance of the symptoms after a latent period 
as put forward by Stockman and Theiler, and Lander 
is quoted in reference to latent poisoning by dog tooth 
pea. lLathyrism, as it occurs in the human subject, 
is common amongst the poorer class, where the pea is 
eaten as a frequent part of the diet and it is more often 
found in the male than in the female. You get slow 
sclerosis of the coverings of the spinal cord. If those 
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symptoms are supposed to be typical of so-called 
bracken poisoning, I cannot understand them. 

Stockman experimented with soya bean meal and 
cake, and he found that the meal was only toxic when 
the oil was removed by the action of trichlorethylene ; 
it was not toxic in the raw state, nor when the oil was 
extracted with naphtha. Is it not quite possible that, 
instead of the soya bean meal being toxic, the toxic 
symptoms were caused by the presence of the 
trichlorethylene in the meal? Either the substance 
has a deleterious action upon the animal’s system, 
whereby the natural resistance to infection is lowered, 
or it may have an action whereby the natural pro- 
tective coverings of the alimentary tract are removed, 
allowing the bacterial invasion—you have a high 
temperature exhibited in the case quoted. We have 
some cases by Theiler, cases seen in South Africa, 
where the respiratory epithelium was destroyed— 
again I contend that these were nothing more than 
invasions of the bacteria which are always present 
outside the animal’s body—+.e., either in the alimen- 
tary tract or somewhere in the respiratory tract, 
and that when the protective agent was removed, 
invasion immediately occurred. 

Mr. F. L. Goocn : I must congratulate the essayists 
on their paper, and I think they have set a good 
precedent by working together and, although perhaps 
I should not put it so, on the principle that two heads 
are better than one. 

I think that Dr. Andrews in his opening remarks hit 
the nail on the head when he said that it all depended 
upon the amount of poison taken in and whether the 
animal would take it. My experience is that animals 
grazing fields containing poisonous plants have an 
instinct not to touch them. I should like to ask 
Messrs. Craig and Kehoe if they have had any ill- 
effects from the seeds of white clover, also what is the 
poisonous dose of dried tobacco. In my experience 
the root of bryony is very poisonous when eaten by 
sheep ; I think the leaves can be eaten with impunity. 

Dr. Andrews has made reference to plants which 
must be considered poisonous almost from a negative 
standpoint—+.e., they have only been proved to be so 
by the absence of other substances. In regard to 
bryony, however, I think its toxicity was proved by the 
fact that certain sheep were taken from the field and for 
three weeks we had no deaths, but the moment they 
went back again we had more deaths and we found they 
had been eating the bryony root. Animals sometimes 
eat poisonous plants owing to their sweetness. I do 
not agree with the previous speaker as to tardiness 
of the ill-effects of yew—-I think yew is one of the worst 
poisons with which we meet in connection with 
domestic animals; it is the most fatal, and in nine 
cases out of ten we are not called in in time to find 
the animal alive. The essayists say that all types of 
this plant are poisonous, but I have never seen the 
slightest ill-effect to cattle through their eating Irish 
yew. There is, also, a legal aspect attached to the 
eating of yew. We had a case two years ago in which 
the owner had a round spinney on a large farm, 
and the tenant had complained to him of the condition 





of the fences. In the plantation were large quantities 
of the ordinary yew, and, unfortunately for the tenant, 
another fence broke down and cattle strayed into 
the field adjacent to the plantation. In less than 24 
hours 10 bullocks valued at from £16-18 per head were 
dead. The landlord refused to pay but the tenant 
deducted £100 from the rent, and in the end the land- 
lord had to pay. 

I think yew is far more fatal in its dry condition 
than when it is green-—that is different from the 
experience quoted from South Africa. As regards 
potatoes, I think they are very dangerous in their 
green state, especially where the small ones have 
been thrown out from those of the market quality. 
You will find deaths frequently, both in pigs and in 
sheep. Some of our laboratory animals have been 
mentioned as being very susceptible to plant poisoning. 
When a lad I was a breeder of guinea-pigs and I used 
to dig the roots out of the garden for them. One day 
I threw them out a quantity of foxgloves and I had 
30 out of 31 dead in the morning. 

As regards acorn poisoning, I think we want to know 
more about it. In large quantities it is a serious 
poison, to cattle, at any rate, especially in a dry 
summer. 

Mr. H. W. Dawes: One point which appeals to 
practitioners is the effect of the cyanogenetic gluco- 
side of linseed meal. The authors take what I might 
call a very open view of the subject, but our present 
knowledge of it is very unsatisfactory. I was consul- 
ted by a large manufacturer of similar meals in regard 
to an action brought against him for loss of cattle. 
It is very interesting to compare the result in this 
case with that given in the paper. The animals in 
question received a ration of 2 lbs. of linseed meal 
and the claim against the vendor was that death was 
due to poisoning by prussic acid following fermen- 
tation. The analyst’s report stated that the meal 
yielded 1.03 gr. HCN per lb., so that the total dose 
of HCN was 2.06 grs., and this was held to be the 
cause of death. I do not agree with that. Experi- 
mentally, I think, 30 grs. may be taken as the mini- 
mum toxic dose, as HCN is rapidly eliminated from 
the body. I think a good many of these cases of so- 
called prussic acid poisoning in calves are not such. 
I have yet to see a report of a case in which the presence 
of the acid has been demonstrated ; it has been stated 
that it is easily assimilated by the nervous system. 

I should like also to add my appreciation of the 
paper. There has been a very great deal of work put 
into it-—in fact, I think it is one of the finest papers 
ever presented to us. (Applause). If the discussion 
does not come up to the expectation of the authors, 
I can assure them that nevertheless the paper is one 
which will be kept by practitioners for the purposes of 
reference. (Hear, hear). 

Mr. L. P. Pucu: There are two questions I should 
like to ask. One is in connection with high fever in 
plant poisoning. Do the authors consider that this 
is due to the specific action of the drug itself, or does 
the drug, so to speak, paralyse the defences of the 
organism itself to secondary invaders? With re- 
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gard to the latent period, do they think it is possible 
that sometimes the actual acute symptoms of poisoning 
can be preceded by some physiological upset of the 
animal ? Recently we have had four cases in which 
we thought the animals have had an incubation period 
of 6-9 months, and in which the animals appeared in 
perfect health up to the time of calving, and then they 
all went off suddenly. With regard to ragwort poison- 
ing, the authors mention liver lesions and then a 
syndrome is given in which there is incoordination of 
movement, dilated pupils, ete.—a syndrome which 
occurs frequently in varying conditions. Do the 
essayists think that the majority of these symptoms 
are due to the failure of the liver function, or are they 
produced by the actual poisons themselves ? 

Mr. H. C. Kextty: I should like to thank Professors 
Craig and Kehoe very much indeed for this valuable 
paper. I think it may be described as such, par- 
ticularly for the ordinary practitioner who finds very 
little in the text books which is much good to him in 
this connection. I think, perhaps, they should have 
given the treatment of the conditions described. 
In the case of yew poisoning, they give symptoms of 
staggering gait and a few things like that, but they 
say that in most cases the animal is dead when 
one is called in. 

After quoting a case of yew poisoning which exhibited 
the exact symptoms of tetanus, Mr. Kelly continued : 
The next thing I should like to draw your attention to 
is the poisoning by rhododendron. I recently got a 
message to go to a place where a lot of bullocks were 
seen eating rhododendron leaves on the lawn, and 
immediately afterwards they were very sick-—or at 
least there were attempts to vomit. We got the five 
affected ones into the house and in three days, after 
running a temperature of 103°, they became practi- 
cally allright. 

Mr. H. J. Dawes: Referring to prussic acid poison- 
ing, | had a case in which a farmer got a bag of linseed 
cake meal and some of the people on the farm opened the 
bag and fed the meal to three calves. Inside twenty 
minutes one calf was dead and the other two were very 
ill. The latter showed tympanites and distressed res- 
piration. I suspected HCN, and telephoned to the 
Ministry, who sent an official over. The report was 
that the animal died from prussic acid poisoning. 

Mr. D. 8. Rasaauiatti: | think that on reading this 
paper, we all of us must be struck by the enormous 
amount of work and pains taken by the essayists 


in preparing it and, although we are all agreed that- 


the amount of literature on the subject is very small, 
yet that means that it is very difficult to find, and that 
we are greatly indebted to the essayists for ferreting 
it out. (Applause). 

During the war there was a large number of animals 
brought over from India for service in Egypt. Large 
numbers of them had died at one place and it was found 
that they had been dying from the ingestion of sand. 
They had come from districts where there was none. 

I should like to ask, does Professor Craig know that 
if plants are affected with green fly that they may 
become poisonous ? There is a place in Upper Egypt 
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in which,when a clover which grows there is affected 
with green fly, the sheep which are eating the plant 
are affected with chronic poisoning symptoms, one 
of the most characteristic of which is that they go 
blind with opacity of the cornea. I was wondering 
if this is a well-known condition or not. I quite agree 
that this paper will be preserved as a classic for 
reference as regards plant poisoning, at least until 
more work has been done on this subject. 

Mr. F. T. Harvey: There is only one point in this 
very interesting paper upon which I desire to say a 
few words to you, and that has reference to the so- 
called buckwheat poisoning, more particularly as it 
affects young horses. I was desirous of knowing to 
what extent that occurs in Great Britain. In my 
district nearly every year I meet with cases of young 
horses which have an acute disease, affecting the white 
skin only, which have been grazed on clover or some 
leguminous plant, and the results are somewhat disas- 
trous when the complaint is overlooked. There is 
swelling of the limbs, high fever, as was recorded in a 
case published in Vol. 2, ‘of the Journal of Comparative 
Pathology. There is no disturbance of the systemic 
circulation, temperature is over 102°, and high pulse 
exists. There is a rapid formation of vesicles which 
break and forma crust over the skin, and later there is 
more or less necrosis of the skin and the animal is 
blemished. It would appear that before the clover 
produces its effect it is necessary that the cells of the 
white skin should be sensitised and therefore the 
animal has to be exposed to the rays of the sun. 
Then you get a bacterial invasion of the skin, which is 
the cause of the high temperature. 

Three years ago four foals were removed from their 
dams and put into a field of clover and two of them died 
as the result of the condition being overlooked. I 
have also found the condition in cattle. It is one of 
some importance in connection with the blemishing 
of a valuable colt. 


THE REPLIES. 


Professor Craia, who was the first of the authors to 
reply, said: I must first of all offer an explanation. 
1 think it is only fair to state that the main credit for 
the production of this paper is due to my colleague, 
Professor Kehoe, and that my position in regard to it 
is a minor one. I gave him some assistance and advice, 
and he desired that I should be associated with the 
paper hence the appearance of my name in connection 
with it. But I may say that, although I have not done 
a great deal of the work in connection with the paper, 
I take all responsibility for any defects in it. If there 
had been any adverse criticism | would certainly have 
been prepared to reply to it. 

The Association has, I think, to be congratulated in 
obtaining, for the purpose of opening the discussion, 
one who has done a great deal of work in the investi- 
gation of poisonous plants in other countries, and I can 
only hope that facilities will be given Dr. Andrews to 
continue his investigations into these problems while 
he is resident in this country. (Hear, hear). In the 
main his remarks have amplified what has been said 
in the review which we have given, and they have been 
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most helpful. He has dealt with the whole question 
from the point of view of the investigator and I 
think that is the only aspect of it which is of importance 
at the present time, because, whatever may be said to 
the contrary, we must admit that there is a great deal 
yet to be known in connection with this very impor- 
tant subject. 

Perhaps at one point there was a slight difference 
of opinion in regard to the definition of the term 
poisonous plant, but I think one may say that if the 
definition, as given in the review, was too narrow, 
at least that given by Dr. Andrews was a little bit too 
wide, but there always will be a difficulty in defining 
what is a poisonous plant, and therefore we have got 
to use our judgment when demonstrating any par- 
ticular plant as poisonous. 

I only intend to refer to a few of the criticisms which 
have specific reference to the statements made in the 
review, and attempt to controvert them. The dis- 
cussion has been extremely helpful in the sense that it 
has added to our knowledge as to the prevalence of the 
conditions under which plant poisoning occurs in 
this country. There is no doubt of the need for further 
investigation ; what the practitioner (and it is he who 
is always faced, in practice, with the problem) is 
always up against, is the problem of what is the cause 
of any particular malady with which he meets,and there 
are so many possibilities in the case that it is sometimes 
impossible to form any opinion at all. I want par- 
ticularly to refer to one or two criticisms which have 
been made. I will refer first to the points raised by 
Mr. Maguire, and I note that he states, in opposition 
to what has been definitely put down in the paper, 
that, in regard to yew poisoning, he does not think it is 
quite so fatal as has been said, but the only case he has 
reported was one in which the two animals unfor- 
tunately died. In connection with his remarks on 
bracken poisoning, we can only think that Mr. Maguire 
was reading two pages at one time, because it is evident 
that he has deliberately or unconsciously mis-quoted 
what has been said, and he has missed the points 
which were raised in the paper altogether. Some of the 
points which he raised were given in the paper as 
illustrations of conditions in which there was not only 
a latent period, but also fever, resulting from the action 
of a vegetable poison, in order to show that such cases 
did occur and that they were not the result primarily 
of any bacterial infection. 

Mr. Gooch referred to two instances-one in 
connection with poisoning by the seeds of white clover. 
I may say that within the past few years attention has 
been drawn in the American journals to poisoning 
by white clover. and I think also yellow clover. 
But whether that condition is the same as the 
one to which Mr. Gooch refers, I cannot say, and 
I have no information whether or no the condition 
described in America occurs in this country. The 
poisonous dose of tobacco will depend—as those 
of us who are smokers will realise—upon the nicotine 
content. As regards bryony, we have put it amongst 
those plants that require further investigation and 
upon which we require more evidence to show definitely 
that they cause trouble. 





One of the important preventive measures which 
are adopted and which are often effective, 
consists in changing the pasture, and although it is 
suggested that bryony was common in those fields, 
it is by no means certain that it was the cause of the 
trouble, because there were many other possibilities. 
Mr. Gooch’s reference to Irish yew is interesting. 
The investigations of Moss go to show that Irish yew 
is as toxic as ordinary yew. 

Mr. Dawes, I note, has very serious doubts concern- 
ing the reported cases of poisoning by linseed meal. 
So have I. I am not at all certain that prussic acid 
is the active agent in those cases in which loss has 
resulted from the use of this food for young stock. 
Mr. Dawes raises one point which has to be remem- 
bered, and it is that no experimental investigation 
has been made to show what is the minimum poisonous 
dose of H.C.N. for calves of the age in which linseed 
meal poisoning occurs. 

In the case recorded by Dr. Lander, the animal was a 
much older one than those which are commonly the 
subject of linseed meal poisoning. As I have exceeded 
the time to which I promised the President I should 
confine myself, I will leave the remaining part to my 
colleague. I can only say that I am gratified by the 
very interesting discussion which has arisen, but I 
would like to remind you again that if you are going 
to give credit it must be to my colleague rather than 
to myself. 

Professor KEHOE, who was received with applause, 
said: My time is short, therefore I must limit myself 
to a few general remarks. In the first place, Sir, 
I wish to state that I associate myself with Professor 
Craig in what he has said except in regard to one point, 
and that is with regard to the statement he has made 
as to whom the credit is due. My part in connection 
with this paper has been merely the “ donkey work,”’ 
in collecting the material—the thought in it is the 
work of Professor Craig. I think perhaps too often 
we may forget how much we owe to the influence of 
those with whom we are working daily, and I must 
say that my interest in this subject arose under 
Sir Arnold Theiler, and it has been more than main- 
tained under my present chief. 

I have to thank Dr. Andrews, our colleague in South 
Africa, for his kind treatment of the paper and for the 
able way in which he has discharged his function as 
opener of the discussion. 

The paper being of the nature that it is, and being 
a bare statement of the important facts relating to 
plant poisoning in the British Isles, we recognised 
that it was not open to much criticism except in 
regard to omissions which have been happily filled 
in by Dr. Andrews. Equally warmly I have to thank 
those gentlemen who have contributed their experi- 
ences to the discussion. I have been discussing with 
Professor Craig the suggestion that we might deal with 
some of the points raised in further contributions to 
the Record. (Hear, hear). 

Mr. Gooch was asking for information about bryony. 
In 1855 bryony was given to horses by King to relieve 
hemoglobinemia. Davis, in 1912, mentions bryony 
as a cause of laminitis in horses. I think the most 
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satisfactory way of dealing with the other points 
raised is in the way we have suggested. For in- 
stance, the cases referred to by Mr. Harvey would 
require a short paper in reference to the work done 
on that subject in Australia. The importance of the 
subject of plant poisoning has been emphasised by 
Dr. Andrews and will have been brought home to you 
by your own experience. There has been emphasised 
already the great necessity for further experimental 
work; that was the point we wanted especially to 
bring home to you. 








Unregistered Redhill Practitioner fined. 





A case of great interest to veterinary surgeons and 
owners of animals was, says the Surrey Mirror of August 
28th, heard at Reigate on Thursday, when, on the informa- 
tion of Florence Starr, of Langdale Farm, Broad Oak Lane, 
Bexhill-on-Sea, Sussex, William C. Cole, of ‘‘ Glendower,”’ 
Hatchlands Road, Redhill, was summoned for that he on 
2nd of April, at Redhill, not being on the register of 
veterinary surgeons, and not holding at the time of the 
passing of the Veterinary Surgeons’ Act, 1881, the veter- 
inary certificate of the Highland and Agricultural Society 
of Scotland, did unlawfully use and take an addition 
and description to wit, ‘‘ the animal specialist,’ together 
with a statement that ‘‘ he would undertake the treatment 
and care of all animals that had apparently been given 
up as hopeless,”’ thus stating that he was specially qualified 
to practise a branch of veterinary surgery, contrary to 
Section 17 of the Veterinary Surgeons’ Act, 1881. 

Mr. W. R. Howe Pringle (Messrs. Bacon Phillips and 
Pringle) appeared to prosecute for the Royal College of 
Veterinary Surgeons. 

The Magistrates’ Clerk (Mr. Chamberlain Mole): Who 
is prosecuting ? The summons gives the name of Florence 
Starr. 

Mr. Pringle replied that she was prosecuting on the 
mandate of the R.C.V.8., which was the usual proceeding 
in such cases. 

Asked to plead, defendant said, ‘‘ I suppose I shall have 
to plead guilty.” 

Mr. Pringle explained that the case was taken under 
Section 17 of the Veterinary Surgeons’ Act, 1881, which 
clearly laid down that any person who used an addition or 
name calculated to deceive the public was guilty of an 
offence under the Act. The offence in this case was 
that the defendant handed a card to Mrs. Starr on which 
were the words quoted in the summons. At the bottom, 
of the card were the words, “ Veterinary and Canine 
Surgery.” Mr, Pringle quoted a case which had decided 
the point in the courts, and said that the present case was 
on all fours with it, and he proposed to call evidence to 
support it. 

The Magistrates’ Clerk: It is a question of what was 
represented to the public. 

Mr. Pringle produced the card handed to Mrs. Starr, 
and defendant admitted that it was his. 

The Magistrates’ Clerk did not think it was necessary 
to call witnesses seeing that the offence was admitted. 
(To the defendant): What have you to say about this 
matter ? 

Defendant: I am very sorry if I have infringed on the 
Veterinary Act, but it is quite a surprise to me. 

The Magistrates’ Clerk : This is a similar case to the one 
quoted ; weren’t you aware of that ? 

Defendant: I was not aware of it. 

Mr. Pringle: This matter has been going on for ten 
years, and there have been several cases. I hardly 
think it an excuse that the defendant had no knowledge 
of it. 

The Mayor (Alderman C. E. Woodroffe) : There will be 
a fine of £2. 
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RATIONS FOR NORMAL 
ANIMALS. 


Professor T. B. Wood’s contribution to the satis- 
fying and varied food for scientific thought provided 
at the Cambridge Congress should serve a valuable 
purpose. Quite apart from the useful information 
embodied in the paper, both the subject matter and 
the discussion thereon have not only brought into 
prominence the principal factors which form the basis 
of the rational feeding of farm stock, but have empha- 
sised the great importance of a sound general know- 
ledge of these principles to the practitioner. 

The practical rationing of horses has received the 
very careful consideration of veterinary surgeons for 
many years, both in the army and in civilian life, 
but the same cannot be said of the rationing of farm 
animals. Indeed, in the case of these animals it is 
safe to say that the veterinary surgeon has been con- 
tent to leave the question of adequate rationing for 
various purposes to others. 

Professor Wood stated that there was no better 
mixture for sheep than decorticated cotton-seed cake, 
or meal, and barley, in the proportions of one part 
of the former to two of the latter, and that, of such a 
mixture, 4lb. per day—-which contains about 3lbs. 
of starch equivalent—-will be sufficient. It is not an 
uncommon occurrence for considerable losses to take 
place amongst lambs, particularly the ‘‘ best doers.” 
Upon post-mortem examination there is little to be 
seen except an abundance of fat in the ordinary 
positions. The kidneys, however, are found to be 
little better than bags of pulp—a condition which 
is observed in animals which have received large 
quantities of toxic material over a considerable 
period of time. Upon enquiry, it has been often 
ascertained that the lambs have been fed upon a 
ration consisting of 1lb. of cake and meal per day. It 
is not to be wondered at that the “‘ best doers ”’ are 
the chief sufferers. The simplt expedient of semi- 
starvation for a few days (feeding on grass, or roots 
and hay only), and the gradual re-introduction of 
the concentrated ration up to one-half of a pound 
per head, almost invariably overcomes the trouble. 








“Young pigs which are being forced suffer in a similar 


manner and are as readily cured. 

Over-feeding can, and should, be regarded as 
seriously as under-feeding ; indeed, the careful con- 
sideration of adequate rationing of all classes of 
domestic animals should receive the most careful 
study by veterinarians, for by this means the veterinary 
surgeon becomes indispensable to the stock-owners. 

The relative importance of vitamines has, perhaps, 
been over-estimated, in so far as the lower animals 
are concerned, as was suggested in the course of the 
discussion. 

A careful perusal of Professor Wood’s paper, and 
especially of the discussion which it produced ,cannot fail 
to be of considerable profit to most veterinary surgeons. 
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CLINICAL AND CASE REPORTS. 


Tetanus in the Dog. 
By W. L. Lirtie, F.R.C.V.S., Reading. 


The dog is less susceptible to infection by the 
tetanus bacillus than horses and sheep, cases being 
infrequently encountered. 

The subject of this note was a fox terrier dog, 
18 months old, said to have had an injury to one of 
his toes sometime previous to the attack. The wound 
had healed and could not be seen at the time tetanus 
had developed. 

Tonic spasms of the muscles of limbs, back and ears 
were well marked, the bases of the ears were drawn 
together, the toes extended so that the animal walked 
upon his claws; the muscles of the jaw were affected 
intermittently—at one time it would be impossible 
to open his mouth, at another the mouth would be 
open with the tongue hanging out. He was able to 
drink and to eat soft food. 

Treatment consisted of an intra-muscular injection 
of 500 units of antitetanic serum, and liquid extract 
of belladonna in the food. There was no improvement 
in his condition, and he died two days after being 
admitted for treatment, and three days after the 
onset of symptoms. 














The Probable Value of Autogenous Vaccines. 
By J. Greac, O.B.E., M.R.C.V.S., Belfast. 





I have tried autogenous vaccines on a number of 
occasions with benefit, and will give details of two 
recent cases for the purpose of showing my method : 

Case 1. An aged Island pony was fetched by the 
ambulance to the hospital on Ist August. The 
history was as follows : 

A month previous to admission it had fallen in 
harness and cut the near knee right across and into 
the bone ; for four weeks it had no treatment except 
what the owner, a poor woman, was able to give it, 
in the way of bathing, etc. It appeared that abs- 
cesses had formed on the leg and in the submaxillary 
space a week before admission and some were dis- 
charging pus. There was also an abscess the size 
of a football over the prepectoral glands. No 
granulation had taken place on the gaping knee cut, 
which was discharging pus freely. From appearance 
the leg looked to be half cut through and a strip of 
capsular ligament, about 3 inches by } inch wide, 
was bare. 

Our diagnosis was pyemia, and the owner was 
advised to send for the knacker, which she refused to 
do, saying that she had frequently refused during the 
previous month. It appeared that the pony belonged 
to her boy, who had been killed in the war. 

We proceeded to lance the prepectoral abscess, 
from which about 2 pints of pus were evacuated. 
Four small egg-sized abscesses were lanced on the 
leg, also two opposite the submaxillary glands. From 
one of the latter two ozs. of pus were drawn into a 
graduated glass. This was mixed with ten ounces 
of water, heated to the boiling point and then filtered 
through a sheet of absorbent cotton wool. The pony 
got two ounces of this autogenous vaccine in the 
sides of the neck each day for five days ; the wounds 
were kept clean and dressed regularly, and the pony 
was well fed. 

In ten days all abscesses had stopped discharging, 
and healthy granulations were beginning to fill up 
the cut knee. At the time of writing, that is, four 
weeks after admission, the knee is almost levelled 
up with the granulations ; all abscesses are dried up ; 
the pony looks healthy, with a shining coat and can 
trot freely over the field. There is still a little 
thickness on the seat of the prepectoral abscess. 

I had a number of cases of pyemia years ago, 
especially following strangles, which were treated 
with internal antiseptics, but I cannot remember 
ever having such a satisfactory recovery as in the 
case just recorded. 

Case 2. An Irish cow contracted contagious 
catarrhal mammitis of the near hindquarter of the 
udder with marked constitutional disturbance and 
reduction in the milk yield. When noticed by the 
byre man four ounces of the inflammatory product 
were drawn from the diseased quarter; to these 
eight ounces of water were added, and the whole 
made sterile. After filtration, two ounces were 
injected under the skin on the side of the dewlap. 
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In the meantime, the cow had received two ozs. of 
nitrate of potash in a drench, and had the following 
injected into the affected quarter: boric acid, one 
drachm ; formaldehyde, half a drachm ; sterile water, 
one pint. The injected material was at a temperature 
of 120° F. when given. Carbolic oil, one in ten, 
was rubbed on the quarter three times each day. 

On the second day after the treatment had com- 
menced the hard glandular lump inside the quarter 
had disappeared. It was normal in appearance 
and to handle and the cow had come back to her 
usual yield of milk in the other three quarters. 

On the third day the milk from the diseased quarter 
was still yellow and abnormal, therefore a further 
two ounces of the vaccine were administered on the 
other side of the dewlap. 

On the following day (time of writing) the substance 
drawn from the affected quarter was more milk-like, 
and it looked as if the quarter might be saved. 

I have found this system of treatment very successful 
in arresting the septic inflammation in the gland. 
It is also very beneficial in arresting acute constitu- 
tional symptoms and so saving cows from going off 
in both flesh and milk. Frequently the glands 
rectify themselves during the current lactation ; if 
not, they usually function normally in the following 
lactation. I have not tried this form of vaccine as a 
prophylactic, but I see no reason why it should not 
give protection to sister members of a herd if made 
from the first cow that became affected and adminis- 
tered to her unaffected byre mates. 








The R.S.P.C.A. 


ANNUAL REPORT AND LENIENT SENTENCES. 





The 101st annual report of the Royal Society for the 
Prevention of Cruelty to Animals states that the income 
during 1924 was £123,748, of which legacies to the amount 
of £61,777 formed part. Annual subscriptions and dona- 
tions brought in £48,000. The total expenditure was 
£97,683, of which £61,645 represented the cost of inspection 
and prevention. Three thousand five hundred and eleven 
offenders were convicted of cruelty to animals; 20,968 
persons guilty of minor acts of cruelty were cautioned and 
admonished ; and 17,496 complaints were investigated. 

The report says :—‘‘ Some magistrates still continue to 
find reasons for not using the powers given to them by 
law for suppressing cruelty to animals. The reports of too 
many cases concluded with some such sentences as ‘ You 
are lucky not to be sent to prison.” Probably the only way 
of inducing magistrates to inflict adequate sentences on 


persons found guilty of gross brutality to animals is to use . 


the force of public opinion. . . . The Press as a whole is 
with the society in this matter, and when an offender has 
been let off lightly the papers are willing to print expressions 
of their readers’ indignation.” 

Among other matters mentioned in the report is a 
campaign against the cruel practice of keeping dogs chained 
up for long periods and of confining birds in small cages, 
where they cannot exercise or stretch their wings. 


Army Veterinary Service. 
LONDON GAZETTE._-WAR OFFICE.—-REGULAR ForRCES. 


Lt.-Col. W. S. Anthony, C.M.G., to be Col. (Aug. 24th) ; 
Maj. H. Gamble, O.B.E., F.R.C.V.8., to be Lt.-Col. 
(Aug. 24th) ; Capt. C. Davenport, O.B.E., F.R.C.V.S., to 
be Maj. (Sept. 3rd), with precedence next below H. E. A. L. 
Irwin. 
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DIVISIONAL REPORT. 


North of England Division.* 


A well-attended meeting of this Association was 
held in the White Swan Hotel, Alnwick, on 8th 
August, 1925. The chair was occupied by the 
President, Mr. T. T. Jack, and the following members 
and visitors signed the attendance book: Messrs. 
Howie, C. Elphick, F. A. Davidson, A. B. Kerr, 
Christopher, Jarvie, Wilkinson, Lawson, 8. C. Binks, 
Summers, Chisholm, Thompson, Hicks, Gibson, 
R. E. Glover, Harle, W. Hunter, Whitley, Wilson, 
Whitfield, Lyon, J. W. Rider, Pickering, Harper, 
Blackburn, Hall, Forster, Peele, H. 8. Elphick, 
Hill, J. Davidson, R. M. Hill, Seott, Nicholson, 
A. Gofton, President N.V.M.A., and J. R. Rider, 
Hon. Secretary. 

Apologies were received from Messrs. Pratt, Isher- 
wood, Parker, Hoadley, Forbes, J. H. Taylor, Snaith, 
Towell, Dotchin, Dixon, Wheldon, Kennaway, 
Downie, Jackson Young, and Dr. Hill. 

CORRESPONDENCE.— 1. From the General Secretary 
N.V.M.A., stating that, owing to the great diversity 
of opinion on the matter, the Council had decided 
that the Association should take no action with refer- 
ence to the resolution from the Western Counties 
Division regarding the payment of fees to veterinary 
surgeons for their attendance at dog shows. 

2. From the General Secretary N.V.M.A., asking 
for the views and suggestions of the North of England 
Division with reference to the proposed appointment 
of Chief Veterinary Officer in the Mines Department. 


Report or Councit MEETING HELD ON 
l7tH Juny, 1925. 

The Council had given attention to the correspondence 
as already read, and had instructed the Secretary to 
prepare a summary of the suggestions made by a sub- 
committee appointed to consider the question of a Chief 
Veterinary Officer in the Mines Department. 

Secretary’s Report of the N. Vel. A. Council Meeting.— 
The Secretary said he had attended the Council Meeting 
held in London on Ist July. The chief items of interest 
were : 

1. The proposed reduction of the number of local 
authorities under the Contagious Diseases -of Animals 
Acts. It was stated that a bill would shc ~tly be introduced 
in the House of Commons with this end in view, and 
provision would be made in the bill for suitable compen- 
sation to be paid to part time inspectors who might lose 
their appointments. The general tendency was to put 
Public Health work into the hands of whole time men, 
and as a consequence the proposed bill would ultimately 
lead to an increased number of whole time appointments. 
The Council agreed with the principle of whole time 
appointments but was of the opinion that the scheme would 
prove to be unworkable, owing to friction on the part of 
those local authorities which would lose their independence, 








* Received on August 14th, 1925. 
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2. Chief Veterinary Oificer in the Mines Department. 

The Secretary said that the resolution sent from the 
May meeting of the N.E.V.M.A. had received the whole- 
hearted support of the representative of the Mid-West 
and South Wales Division, and had been accepted by the 
Council. It was decided to remit the resolution to the 
Parliamentary Committee, with instructions to formulate 
the policy of the ‘‘ National” in the matter. The Com- 
mittee was to be assisted by suggestions from the North of 
England, and Mid-West and South Wales Divisions. 
It was further decided that no action should be taken by 
the ‘‘ National ” until more favourable conditions should 
arise. The sub-committee which dealt with this matter 
consisted of Messrs. Davidson, Gibson, Peele, C. Elphick, 
J. W. Rider, and the Secretary. 

The Secretary drew attention to the birth of the new 
“‘ National,”’ July Ist having been the first day of the new 
Association without the appendage ‘ Limited.” 

The Council decided to recommend that the N.E.V.M.A. 
should welcome the change, and should show its appre- 
ciation in the following resolution :— 

“The North of England Division notes with pleasure 
the birth of the new ‘ National,’ and cordially wishes it 
success in the future. 

“It desires to take this opportunity to place on record 
its appreciation of the services rendered to the ‘ National ’ 
by the General Secretary, particularly in reference to his 
visits to the Divisions. It hopes that these visits will be a 
permanent feature of the Association’s activities, believing 
that the information obtained on such occasions must be 
of value to the parent body in expressing its policy through 
the medium of its journal. 

‘ It is gratified to note, that as the result of such a visit, 
the views of its members on a particular subject have 
received publicity inthe Veterinary Record, and it therefore 
desires to express its confidence in the Editor, and in his 
conduct of the Association’s journal.” 

November Meeting.—The Council recommends that this 
meeting be held in Darlington on Saturday, 28th Novem- 
ber, and that Mr. 'T’. Dalling of the Burroughs Wellcome 
laboratories be invited to give a paper. 

Further consideration was given to the Garnett Memorial 
Fund, and the Council decided to recommend that the 
sum of £2 2s. be sent from the funds of the Association. 
This should not affect in any way the decision of those 
members who might wish to make individual contributions. 

The Secretary read the proposals of the Sub-Committee 
regarding the proposed Chief Veterinary Officer in the 
Mines Department. After some discussion these were 
agreed to, and it was decided to ask the ‘‘ National” to 
submit its findings to the Divisions before taking any 
definite action in the matter. 


The report of the Council was received and adopted 
on the proposition of the PrestpENnt, seconded by 
Mr. H. 8. Evpnick. 

Mr. C. Expuick then read the following report on 
the Congress of the Royal Sanitary Institute. Mr. 
Elphick was accorded a hearty vote of thanks for 
his report. 

The duties involved at these congresses appear, at 
first sight, to be of great magnitude when one is presented 
at the congress room with sheaves of papers and heavy 
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booklets, all of which appear to be indispensable if one is 
to do his duty properly. Happily a very close sorting 
out has to be indulged in, and it is here that the delegate 
comes up against what appeared to me to be the greatest 
problem—the sifting out of the chaff from the grain. 

I was thankful I was not representing a Medical Society, 
or two societies governing the interests of Medical Officers 
of Health, as I felt sure that one man could not have 
tackled the difficulties ; so many papers of interest to the 
public health, etc., were being presented, and to be present 
at each reading and the subsequent discussion was perfectly 
impossible. 

Fortunately I confined my attendance to matters solely 
of interest to the veterinary profession, and the first of 
these was a paper by Colonel Brittlebank on ‘‘ A Uniform 
System of Milk Inspection.”” The opening speakers were 
Mr. Trotter, Glasgow ; Dr. Stenhouse Williams, Reading ; 
Messrs. Hugh Begg, Lanarkshire; Kelso, Paisley ; Cum- 
mings, Aberdeen; Howie, Alford; Professor Brown, 
and Mr. McAllan, Aberdeen. 

The attendance at this address was very large, Medical 
Officers of Health being in the majority, with Sanitary 
Inspectors a good second, and Veterinary Surgeons a 
sprinkling, but if we were numerically inferior the deficiency 
was amply made up by the arresting and instructive 
manner of the reader of the paper, and of the different 
veterinary participants in the discussion. 

Colonel Brittlebank read a capital paper: it was not 
a long dissertation, but dealt with ‘“‘the things that 
mattered.”” All that was good, all that was of use, all 
that counted in the realm of practical methods in dealing 
with Milk Inspection was there. I am afraid that I was 
like the sailor’s parrot, I kept very quiet, but did a lot of 
thinking. 

I gathered from the opinions expressed that at long last 
the Veterinary Inspector is recognised as a vital link in the 
chain whereby public health can be safeguarded. 

The whole tone of the meeting was the undoubted feeling 
that to get success we must co-operate. The duties of the 
Medical Officer of Health, Veterinary Inspector, and 
Sanitary Inspector were distinctly outlined, there was no 
overlapping, each had his duty to perform, and the whole, 
when completed, was undoubtedly of far-reaching moment. 

So certain were the different Medical Officers of Health 
that the duties of the Veterinary Surgeon were of the 
greatest value in securing the best result as between the 
Medical Officer of Health and the Sanitary Inspector, 
that The Scotsman deemed it an assured fact that an 
alliance had been formed between the Medical Officers of 
Health and the Veterinary Inspectors in regard to this 
feature of public health work. 

If I am not mistaken, I think that Medical Officers of 
Health realise now that the veterinary profession are the 
only fit and proper people to attend to the living animal 
in health and disease, his feeding and surroundings. 

Before I conclude I should like to voice my appreciation 
of Dr. Gerald Leighton, who was President of this special 
section of the Congress. His views on the proper alloca- 
tion of the duties as between the Medical Officers of 
Health, Veterinary Inspectors and Sanitary Inspectors 
were distinctly far reaching. In him we have a friend, 
and a staunch supporter of the veterinary profession ; 
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it was Dr. Leighton who said “ that there was a very 
definite place for the veterinary surgeon in the public 
health administration in relation to food,’ and the meeting 
certainly supported his view. 

Mr. Arthur Gofton read a most interesting paper on 
“The Problem of the Tuberculous Cow,” to an immense 
audience. This paper was clear, concise, teeming with 
points of interest, and rounded off with facts so carefully 
collated that they were proof against any question of doubt. 

Professor Brown emphasised the need for tuberculin 
control, and the testing of cows prior to exhibition for sale, 
either privately, or at any public mart. Unless we do 
these two things there will be a never-ending infection 
by tuberculous cows. 

Mr. Lloyd stressed the importance of the intradermic 

test. 
The final paper was by Mr. McAllan, the subject being 
Common Difficulties in Practical Meat Inspection.” 
Many interesting points were brought out in a distinctly 
lively and entertaining discussion, to be followed by an 
equally good reply. 

A most entertaining demonstration of meat inspection 
methods was given at the city abattoirs by Mr. Howard 
Jones. So large was the attendance that the inspection of 
the premises, processes, etc., was of necessity divided 


into four parties. 

Final-year students in Edinburgh should have no excuse 
for lack of facilities for obtaining a sound knowledge of 
meat inspection. There are available fortheir use special 
buildings, a laboratory, and lecture theatre, as well as 
the slaughtering halls, lairs and markets, which are built 
on modern lines, and where the most modern methods are 


adopted. 
(To be continued, ) 


NOTES AND NEWS. 


Diary of Events. 


Sept. 22nd.— Joint Meeting of the North Wales 
Division and North Wales Branch of 
the B.M.A., at Chester. 

30th.—N.V.M.A. Meeting of Council, 10 Red 
Lion Square, W.C. 

Oct. 1st.—R.C.V.S. Committee Meetings. 

2nd.-R.C.V.8S. Meetings of Council and Com- 
mittees. 

19th._Opening Ceremony, Royal (Dick) Veter- 
inary College, Edinburgh. 

Nov. 30th.—-Notification of changes of address to 

Registrar, R.C.V.S. 
Dec. Ist.—R.C.V.S., Examination Fees (December 
Exams.) payable. 
" 8th.—R.C.V.S., Written Examination. 
,»  lOth—R.C.V.S., Oral Examinations commence. 











» 
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It is regretted that, owing to pressure upon our 
space, it has been found necessary to hold over to 
next week’s issue the report of the discussion upon 
Mr. J. McAllan’s paper, “ Some Difficulties in Meat 
Inspection,” published in last Saturday’s Record. 
This course is necessitated by the publication in full 
of the long paper and discussion on “* Plant Poisoning,” 
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by Professors Craig and Kehoe, both of which many 
of our readers will wish to keep for reference con- 
cerning a subject of great practical importance, 
which has been somewhat neglected by veterinary 
authors. 


Roya COLLEGE OF VETERINARY SURGEONS. 


OBITUARY. 

MacLaren, J. H., Glyn Gwynn Farm, Mountain Ash, 
Graduated Glasgow, May 25th, 1901. Died August, 
1925. 

RosE, Joun, Much Wenlock, Salop, Graduated London, 
July 2nd, 1878, Died 5th September, 1925. 

Martin, EK. E., Colonel R.A.V.C., Graduated London, 
May l7th, 1889, Fellow May 12th, 1906. Died at 
Murree, August, 1925. 

Samson, F. G., Upper Mitcham, Surrey, Graduated 
April 17th, 1871, London. Died 14th September, 1925. 
Elected a member of Council of the Victoria Veterinary 

Benevolent Fund in June, 1923, but retired on account of 

ill-health in June, 1925. <A regular subscriber to the 

Fund from its inception. : 
He was one of those present at the British National 

Veterinary Congress, 1881, and took part in the discussions. 

He has been a member of the National Veterinary 

Association ever since, and has served as a member of 

the Council and also as a member of a Provisional Com- 

mittee. 


Tue Late CoLonet E, E. MARTIN. 

By the death of Colonel Ernest Edmund Martin, C.M.G., 
C.B.E., F.R.C.V.8., which occurred at Murree, Punjab, 
India, from appendicitis, on the 23rd August, 1925, the 
Royal Army Veterinary Corps loses a very valuable and 
popular officer and the veterinary profession one who 
always upheld its dignity and strove for its advancement. 

Ernest Martin was born on the 20th June, 1869, the 
second son of the late T. J. Martin of Osborne House, 
Taunton. He graduated from the Royal Veterinary 
College, London as M.R.C.V.S., on the 17th May, 1889, 
and was gazetted to the Army Veterinary Department on 
the 3rd February, 1892, proceeding to India in the follow- 
ing year. In December, 1894, he was appointed a pro- 
fessor at the Lahore Veterinary College and continued in 
that appointment until July 1896, his services being 
greatly valued by the Principal of the College, the late 
Colonel J. A. Nunn, and were specially brought to the 
notice of the War Office by the Director of Land Records 
and Agriculture, Punjab. The outbreak of the South 
African War found him still serving in India, where he 
had gained a reputation as a sound veterinary practitioner, 
and also as a very useful polo player. He was unfortunate 
in only reaching South Africa a few days before the con- 
clusion of hostilities. In September, 1902, he took up the 
duties of Assistant Professor at the Army Veterinary School, 
Aldershot, where he remained for four years, taking the 


‘diploma of F.R.C.V.S. in May, 1906. On réverting to 


Corps duties, he served in India and England until he was 
appointed Commander of the Army Veterinary School, 
Aldershot, on the Ist April, 1914. 

On the outbreak of the Great War he proceeded to France 
on the 17th August, 1914, as officer in charge of R.A.V.C. 
Records, and was appointed A.D.V.S. Base,on the 22nd 
August. Subsequently he served as A.D.V.S. Gounay 
and District,from the 17th December, 1914, until he was 
made A.D.V.S8. Cavalry Corps on the Ist February, 1915, 
which appointment he held until the 14th November, 
1915, when he was made D.D.V.S. Ist Army, with the 
temporary rank of Colonel, being recalled to take up the 
appointment of Deputy Director A.V.S. at the War Office, 
on the 14th February, 1918. 

For his services in the Great War he was twice men- 
tioned in despatches and was awarded the 1914 Star, 
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The British War Medal, the Victory Medal and in addition 
the C.M.G. and C.B.E. 

In 1920 he proceeded to India to take up the appoint- 
ment of D.D.V.S., Northern Command, and it was while 
holding his appointment he died. 

He was a true friend to his junior officers, especially 
to those in trouble, a loyal honest worker, and a man with 
the courage of his opinion on all matters connected with 
the whole being of his Corps and the honour of his pro- 
fession. 

He married in 1913 Alexine Aimée Samurlson, who 
survives him, and to whom we extend our sincerest 
sympathy. 

L. J. B. 


Tue Late Dr. W. H. DALRYMPLE. 

“ Dr. W. H. Dalrymple, a veterinarian of international 
reputation, and Professor of Veterinary Science at the 
Louisiana State University and associate director of the 
experimental station, died at his home in Baton Rouge, 
July 17th, after an illness of eight days, aged 69 years. 
He was universally considered and repeatedly voted by 
the students of the University as the most popular pro- 
fessor of that institution. When John M. Parker became 
Governor, Dr. Dalrymple was selected by him as one of 
the ten men who had rendered the most conspicuous 
service to the state. The local press states that it is 
generally conceded that his death has caused a vacancy 
which it will be hard to fill.”--Chicago Veterinary 
Medicine. 


PERSONAL. 


Marriage.—GLover— BrrnaGE.-—On the 3rd September, 
at the Congregational Church Sutton, by the Rev. E. P. 
Powell, M.A., ex-Moderator, Congregational Union, and 
the Rev. S. S. Shrubsole, b.D., Ronald Everett, B.S., 
M.R.C.V.S. (late Lieutenant, Royal Irish Fusiliers), 
eldest son of Mr. and Mrs. A. 'T’. Glover, Kaverron, Sutton, 
to Daisy Irene, eldest daughter of Mr. and Mrs. Arthur 
Birnage, of Cheam. 

* . * * 


Appointment :—Mr. Sidney Gilchrist Abbott, 
M.R.C.V.S., D.V.S.M., was, at a meeting of the Governors 
of the Glasgow Veterinary College, on August 28th, 


appointed Lecturer on Pathology, Bacteriology and 
Protozoology. 
* o * * 
Will:—Mr. Frank Bowmar Eve, of Louth, Lines., 


veterinary surgeon, who died on July 23rd, has left estate 
of the gross value of £13,135, with net personalty £3,503. 
The testator left £160 to his former housemaid, Edith 
Wilson. , 











CORRESPONDENCE. 


Letters to the Editor should reach the Offiee not later than by the 
first post on Tuesday morning for insertion in following Saturday's isene. 

All oorrespondence must bear the name and addrese of the oon- 
tributor for publication. 

The Editor does not hold himself responsible for the opinions of 


his correspondents. 





“Re Re-introduction of the Tuberculosis Order.’’ 
To Tue Epriror or THE VETERINARY REcoRD. 


Sir,—-l1 have read with great interest Colonel Brittle- 
bank’s very able paper on tuberculosis which appeared in 
your last issue and which gave rise to a no less interesting 
discussion, as was to be expected after a discourse from 
such an authoritative pen. As an outsider, | beg leave to 
appear in the case as representative (ill enough fitted I 








agree) for two parties interested and who, throughout, seem- 
ed to receive little consideration—viz., the farmer and the 
cow. As a life-long farmer with interests in the industry 
in both the North and South of England, I consider much 
more consideration is due to the animal than has hitherto 
been allowed. For example, ‘‘ What is the human element 
doing towards the suppression of tuberculosis?”’ Man 
confines animals in dirty, ill-ventilated spaces, and he is 
really instrumental in causing most bovine tuberculosis 
in the first instance. Further, he himself is herded in 
slums amidst all kinds of squalor, which leads to a suitable 
breeding ground for the disease. An important point, 
upon which I congratulate Colonel Brittlebank in making, 
and further in having the courage to emphasise it, is that 
the efforts made to increase the milking capacity of the 
cow are highly injudicious, as they increase the likelihood 
of tuberculosis appearing. This fact is undoubted, and, 
in my view, all milk-recording societies should be eradicated 
In human medicine it is a proverbial saying, ‘‘ A tubercu- 
lous woman has her first baby with ease, a second with 
difficulty and a third never.”” No better proof is needed 
that Colonel Brittlebank’s statement is incontrovertible, 
if any proof be needed. 

Why, again, should tuberculosis be so extreme in dairy 
cattle,were it not that gestation and lactation have a bearing 
upon it? Further, a fact upon which I find that no comment 
was made is, ‘‘ What of condensed milk ?”’ In the yearly 
report of the Greenwich Medical Officer of Health, 1 find 
this statement—** that of fifty-four deaths in the borough 
in the past year from bovine tubercle, no less than thirty- 
eight were in cases where the victim had been fed exclusively 
on condensed milk.’’ I have no details as to the source of 
such condensed milk, but it generally implies an imported 
article. Here, again, 1 beg to appear in defence of our own 
cattle and we, as farmers, will have every effort made to 
stop imported disease before submitting our cattle to 
ruthless slaughter. Colonel Brittlebank, by his excellent 
tables, proves easily how much can be done by hygienic 
measures alone, to free milk from tuberculosis, and points 
the way in which efforts should be mainly directed—viz., 
that it is incumbent upon man to undo towards the animal 
what he alone has already done to cause the unfortunate 
beast to be such a terrible source of disease. 

If money is there to be spent, let it be spent upon the 
improvement of the buildings or holdings—no farmer wants 
diseased cattle upon his premises. Most farms in England 
are let at from 50 to 75 per cent. too much rent—in fact, 
in the case of some farms, if the Government needs them 
farmed at all, they should pay the farmer to do it. 
Through high rents and over taxation the farmer is com- 
pelled to keep more stock than his holding permite to make 
ends meet, and he is compelled to utilise all available 
building space whether suitable or not. His produce, too, 
has to be disposed of at far below its real value owing to 
imported goods. From a purely veterinary point of view, 
it seems terrible to have so much tuberculosis in our stock 
and from that view alone it appears highly desirable 
to eradicate it at any cost. The same applies to tubercu- 
Josis in humans. However, the one point of view is not 
always right, as thereby is lost all ‘‘ sense of proportion.” 
It is neither just nor necessary to attack or penalise the 
already oppressed or diseased——the thing is to deduct from 
those who are flourishing and who have tlourished for years 
at the expense of the degradation of agriculture. For exam- 
ple, What is the price of milk compared with the price of 
beer or whiskey? To read Burke’s Peerage to-day is tanta- 
mount to reading an agent’s list of beverages, so many of 
these drink producers have become opulent and famous. 
‘“ Cleanliness costs nothing ”’ is an old proverb which has 
outlived itself, as have many others. On farms it costs 
a great deal and always did and to-day, when something 
more is aimed at, it is very costly, and the farmer rightly 
should be able to demand higher returns. The veterinary 
surgeon is aware that all sterile apparatus or drugs are 
charged at a higher figure at which he cannot grumble. 

“ Police intervention”, I was very pleased to see venti- 
lated and largely turned down. While the veterinary 
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profession treats all ailments of stock as crimes and not as 
diseases, so long will they fail to grapple satisfactorily 
with the farmer. We object to police intervention on 
any question on the farm because no good reason can be 
brought forth to require it. The police are biassed and out 
to get a conviction if possible. Whether police evidence 
should ever be given in a Court of Law is open to doubt, 
as they are necessarily for the prosecution. The veterinary 
officer is not without taint as a Government official, 
but it should be in very exceptional cases that any legal 
procedure should be needed. There is no excuse whatever 
for allowing the police to visit farms in connection with 
diseased stock anymore than in connection with diseased 
people. Farmers are wise enough now to appreciate the 
knowledge of the veterinary surgeon as well as to recognise 
the vindictiveness of the police. A farmer of my knowledge 
the other day had his sheep “ held up” whilst going to 
dip, for twenty-four hours, until he obtained a certificate 
of scab from the County V.S. The man was heavily fined 
and half the fine relegated to the Police Orphanage at 
the police request. If the profession allows its skill to be 
prostituted in this way there is little excuse if the farmer 
distrusts it. 

To summarise, the cow must have more consideration, 
both as regards housing-feeding and due regard to her 
milking and breeding capacities. The whole may be put 
under the word hygiene, and if I read Colonel Brittlebank 
aright, these are the lines along which he works. The farmer 
will rightly expect to obtain compensation for all loss 
which he sustains through the working of the Act. All 
farmers are open to be educated in the process of rectifying 
bad hygienic conditions so far as lies in their power ; 
this would need to be done gradually, as there is other work 
to be done upon farms as well. He will need to be assured 
that all imported stuffs are equally supervised, as he is not 
desirous of being saddled with shortcomings there. Speak- 
ing as afarmer, I should like to see much more drastic steps 
taken to eradicate human tuberculosis at the same time, 
as nothing comparable to what is anticipated in eradicating 
bovine tuberculosis is attempted. With a population of 
20,000,000 too many in these Islands and at least one and a 
half millions out of work, it does not look as if the State is 
in such great danger as the veterinary profession seems to 
think from deaths by tuberculosis. 

We, as plain farmers, and‘apart from obtuse scientific 
deductions, like to be assured that real economic needs 
exist in this country, when such far-reaching effects are 
anticipated, before submitting ourselves meekly to such 
drastic steps and inconveniences. The country has 
allowed to be introduced propaganda to check the over- 
production of humans, and | would ask whether, with 
this and many similar examples before us, it is really 
urgent that such extreme measures should be instituted 
because a small proportion of an unmanageably large 
population get bovine tuberculosis ? 

Of course, I am aware that there are other reasons for 
cleansing our herds than the fact of the infection of humans 
with bovine tuberculosis, but I insist that far too much 
stress is laid upon this aspect of the matter. The whole 
business of what to do and how to do it is plainly summed 
up by Colonel Brittlebank, and is contained in the fact 
that better hygienic conditions must be gradually brought 
about for the cow and her abode, and that we should let 
it stop at that until we are assured that bovine tubercu- 
losis is killing off too many of our people. 

It is quite necessary, in fact, to have a “ sense 
of proportion.” The Act will need to be worked 
very gingerly if anything like what it means is to 
be effected. Farmers, by means of their Union, 
can insist upon the Act being worked by men of 
their own appointment if the veterinary profession make 
themselves too exacting. The substance of the Act 
naturally does not loom so largely in the farmer’s eye 
as in that of the professional veterinarian and, important 
though it be, the farmer’s “ sense of proportion ”’ will 
overcome the zeal of the profession unless great tact is 


used. 


THE VETERINARY RECORD 


831 


I trust I have said enough to assure the profession that 
some, at least, of those of us who are farmers are fully 
aware of what is impending and I may say, speaking again 
for some of them, that we wish the profession every success 
in the venture.—Yours very faithfully, CHRISTOPHER 
ParKER, M.R.C.V.S., M.D., M.R.C.S., L.R.C.P.,ete., Farmer. 

Cumberland and London. 

September 10th, 1925. 


Humane Slaughter and the Visit to Holland. 


To THE EpiToR oF THE VETERINARY RECORD. 


Sir,—It is true, as Miss Cole says, that in the Rotterdam 
abattoir sheep are still killed by the knife without previous 
stunning, but Miss Cole ought not to have omitted to state 
that special permission has been granted to the Rotterdam 
abattoir to kill in this way for a specified length of time, 
as at the end of this time it is hoped that the new abattoir 
will be completed. The present building at Rotterdam 
is an old one and not at all up-to-date like its counterparts 
at Amsterdam, The Hague, and other places in Holland. 

The party, however, who are going across shortly will 
be able to verify these facts for themselves, and in further 
explanation of the letter which I wrote to the Veterinary 
Record on the 13th July, I find that it will be most con- 
venient for the majority of those who are going, and for 
our Dutch confréres who will receive us in Holland, for the 
trip to commence on Saturday afternoon, 3rd October 
(Victoria Station, the Gravesend platform, 5-30 p.m.), 
and we shall be back in London again on Wednesday 
morning, October 7th at 10-30. The party will travel by 
the Batavier Line (whose boats are the most luxuriously 
fitted of the Continental service boats between here and 
Holland) and will see whatever horses are being sent across 
on the same boat. On the Sunday morning we shall see 
them land at Rotterdam and also see any other horses 
which may come from other boats arriving from either 
England or Scotland. These will be accompanied to the 
quarantine stables where the Veterinary Inspector will 
apply the ophthalmic Mallein test. After looking round 
the abattoir, by the courtesy of the Director, Dr. Lourers, 
we visit the Serum Institute and, in the afternoon, a 
Friesian dairy farm, which has on it at this particular 
moment the champion dairy cow of Holland. On the 
Monday a visit will be made to the Utrecht University 
Veterinary School, where the President of the Veterinary 
Faculty, Professor Dr. de Blieck, offers us his personal 
welcome, and the new buildings of which are simply 
splendid. In the evening we go to Amsterdam, where on 
the Tuesday morning we visit the Abattoir (one of the latest 
and most modern in type where every aminal is killed 
humanely either with the humane killer or the Temple Cox 
pistol) ; and in the afternoon Dr. Bonner, the Director, 
has kindly consented to show us the Cancer Institute, 
whilst another colleague has obtaiaed us the entrée to the 
Zoologica! Gardens—the Amsterdam Zoo being one of the 
finest in the world. We then travel back to Rotterdam 
to catch the 7-30 boat to England. 

From those who intend to join the party (students as 
wellas practitioners are equally welcome) an application 


before the 25th is necessary in order that everything may 


be arranged in good time. The inclusive cost (first-class 
travelling and hotels) will not exceed eleven guineas, 
and I will, with pleasure, supply any further particulars.—- 
Yours faithfully, Freperick Hospay, 

165 Church Street, 

Kensington, London, W. 
September 14th, 1925. 

The Editor acknowledges the receipt of the following : 

Communication from Capt. H. Kirk. 








National Veterinary — — of Great Britain 


EDITORIAL OFFICE: 10 oun aa _ -_ London W.C.1. 

Cheques should be made payable and all communications sent to 
the General Secretary at the Offices of the Association, 10 Gray’s Inn 
Square, London, W.C,1. 
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SERUM LABORATORY, 


(Formerly LABORATORY VANDERHEYDEN, LTD. Veterinary Medical Association, 


obtain Serum and Vaccines against Swine Erysipelas, 
Strangles, Tetanus, White Scour, Canine Distem- 
per, Lymphangitis, Polyarthritis, etc., also Tuberculin. 


to the Laboratory : 


39 et 41 RUE DES MOUCHES, rosr FREE 


Telegrams: “LABOSERUM, ANTWERP.” 
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GOVERNMENT SURPLUS VETERINARY SURGICAL INSTRUMENTS 
ETC. 





Purchase surgical equipment at prices below cost of manufacture. BUY NOW AND SAVE MONEY. 


AVING purchased from H.M. Government the entire Surplus Stocks of brand new Instruments, Equip- 
ment and Supplies of the Royal Army Veterinary Corps, we are able to offer the whole stock to 
the profession, in single items or quantities as required, at less than half the original manufacturers’ 

cost. Large stocks are available of Plaster of Paris Bandages; Ligatures (Catgut and Silk in alcohol), 
Flax and Silk in hanks; Adhesive Plaster; Drainage Tubing; Bandage Winders; Bistouries (sharp and probe 
pointed), Cases of Dissecting Instruments; Sets of Post-Mortem Instruments inleather cases; Catheters, 
Male and Female; Castrating Clams; Cradles; Directors; Dredgers for Boric Acid; Drenching Tins; 
Ecraseurs (Butler’s); Enema Pumps; Forceps: Artery Bulldog, Spencer Wells, Torsion, Bone, Bullet, Cornet, 
Dissecting, Dressing, Necrosis, Pincutting, etc., etc.; Mouth Gags, Swale and Butler patterns; Balling Guns; 
Handles for Seton Needles; Hobbles; Holders for Suture Needles; Hoof Planes; Dissecting Hooks ; Tumour 
Hooks ; Balling Irons; Firing Irons; Knives: Eye, Guarded Embryotomy, Hoof, Ronette, Searching, Skinning 
and Symes; Lancets; Measures, Glass and Aluminium; Mortars and Pestles, compo, glass and iron, all 
sizes; Chloroform Muzzles; Needles: Aneurism, Exploring, Post-Mortem, Hypodermic, Seton, and Suture ; 
Probes, Metal or Silver, Assorted Sizes; Tooth Rasp Plates; Retractors; Roaring Instruments (Forceps, 
Knives and Retractors) ; Sandcrack Instruments, Clamps, Forceps and Irons; Saws, Post-Mortem and Side- 
bone; Scales and Weights ; Scalpels ; Rowelling Scissors; Scoops; Ointment Slabs, copper and_ porcelain ; 
Machine Heads for Sheep Shears ; Urine Test Papers ; Sterilizers ; Swabbers ; Syringes, brass and glass, 3 oz., 
Hypodermic, | c.c. and 10 c.c.; Tourniquets; Trays, Instrument and Mange: Trephines; Trocar and Canula, 
Gunn’s and MacDowells ; Tracheotomy Tubes ; Suture Wire ; Centrifugal Machines ; Autoclaves; Glass Tubes ; 
Test Tubes; Spirit Lamps ; Dermatograph Pencils, etc., etc. 

INSPECTION INVITED.—Complete comprehensive price list sent immediately on receipt of post card 
showing every article priced below manufacturers’ cost in addition to which we allow a further discount of 
33} per cent. to all purchasers which is increased to 50 per cent. to Institutions and other large buyers. 

Special attention given to enquiries from members of the profession in the Colonies and abroad. Shippers 


indents carefully executed. 
We also have a similar stock of Pathological Instruments and Equipment for which the same 


advantageous prices can be quoted. 


Messrs. A. FLEMING & CO., Government contractors, 
(ourr. vn) 78 UPPER THAMES STREET, LONDON, E.C.4. 


Telephone: CITY 6539. 
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